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IMPORTANT NOTICE 


Texas Instruments (TI) reserves the right to make changes to its products or to discontinue any 
semiconductor product or service without notice, and advises its customers to obtain the latest 
version of relevant information to verify, before placing orders, that the information being relied 
on is current. 


Tl warrants performance of its semiconductor products and related software to the specifications 
applicable at the time of sale in accordance with TI's standard warranty. Testing and other quality 
control techniques are utilized to the extent Tl deems necessary to support this warranty. 
Specific testing of all parameters of each device is not necessarily performed, except those 
mandated by government requirements. | 


Certain applications using semiconductor products may involve potential risks of death, 
personal injury, or severe property or environmental damage (“Critical Applications”). 


Tl SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR 
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES 
OR SYSTEMS OR OTHER CRITICAL APPLICATIONS. 


Inclusion of Tl products in such applications is understood to be fully at the risk of the customer. 
Use of TI products in such applications requires the written approval of an appropriate TI officer. 
Questions concerning potential risk Eee should be directed to TI! through a local SC 
sales office. 


In order to minimize risks associated with the customer’s applications, adequate design and 
operating safeguards should be Byeueee by the customer to minimize inherent or procedural 
hazards. 


TI assumes no liability for applications assistance, customer product design, software 
performance, or infringement of patents or services described herein. Nor does TI warrant or 
represent that any license, either express or implied, is granted under any patent right, copyright, 
mask work right, or other intellectual property right of Tl covering or relating to any combination, 
machine, or process in which such semiconductor products or services might be or are used. 


Copyright © 1996, Texas Instruments Incorporated 


Printed in U.S.A. by 
Custom ee ompany 
Owensville, Missouri 


INTRODUCTION 


High-speed CMOS (HCMOS) has earned its place as the number-one-selling logic family by delivering low 
power and low noise at a low price. HCMOS is here to stay, but for designers wanting to keep the features 
of HCMOS while achieving higher speeds, Texas Instruments (Tl) offers the newer and faster advanced 
high-speed CMOS (AHC) and low-voltage (LV) families with attractive low pricing. 


AHC 

Three times faster than HCMOS 

50% of the static power consumption of HCMOS 
Noise performance similar to HCMOS 


Supply voltage 2.0 V to 5.5 V (optimized to 5 V with specification for 3.3 V, 5-V input tolerant for 
AHC devices) 


@ Available in both CMOS (AHC) and TTL (AHCT) switching levels 
AHC MicroGate — Same features as AHC with additional benefits: 
@ Single-gate devices (5 pin) 


® Simplifies routing 
@ ASIC modification 
AHC Widebus™ — Same features as AHC with additional benefits: 
@ Tl introduces the first performance-budgeting 16-bit logic devices 


@ Lower package inductance delivers eimpreved simultaneous-switching performance and better 
noise performance | 


HCMOS| 
@ Low power 
Low noise 
Available in both CMOS (HC) and TTL (HCT) switching levels 
TI is committed to being the last supplier of HCMOS 


LV 

Two times faster than HCMOS 

25% of the static power consumption of HCMOS 

Noise performance similar to HCMOS 

Optimized for 3.3-V operation with specifications for 5-V operation 
Standard LVTTL switching levels 


For more information on these or other T! products, please contact your local TI representative, authorized 
distributor, the Tl technical support hotline at 214-644-5580, or visit the Tl home page at http://www.ti.com. 


_ For a complete listing of all Tl logic products, please order our Logic Selection Guide (literature number 
SDYU001) by calling our literature response center at 1-800-477-8924. 


Widebus is a trademark of Texas Instruments Incorporated. 


PRODUCT STAGE STATEMENTS 


Product stage statements are used on Texas Instruments data sheets to indicate the development stage(s) 
of the product(s) specified in the data sheets. 


If all products specified in a data sheet are at the same development stage, the appropriate statement from 
the following list is placed in the lower left corner of the first page of the data sheet. 


PRODUCTION DATA information is current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. Production processing 
does not necessarily include testing of all parameters. 


ADVANCE INFORMATION concerns new products in the sampling or preproduction phase of 
development. Characteristic data and other specifications are subject to change 
' without notice. 


PRODUCT PREVIEW information concerns products in the formative or design phase of 
development. Characteristic data and other specifications are design goals. Texas 
Instruments reserves the right to change or discontinue these products without notice. 


If not all products specified in a data sheet are at the PRODUCTION DATA stage, then the first statement 
below is placed in the lower left corner of the first page of the data sheet. Subsequent pages of the data 
sheet containing PRODUCT PREVIEW information or ADVANCE INFORMATION are then marked in the 
lower left-hand corner with the appropriate statement given below: 


UNLESS OTHERWISE NOTED this document contains PRODUCTION DATA information 
current as of publication date. Products conform to specifications per the terms of Texas 
Instruments standard warranty. Production processing does not necessarily include testing of 
all parameters. 


ADVANCE INFORMATION concerns new products in the sampling or preproduction phase of 
development. Characteristic data and other specifications are subject to change 
without notice. 


PRODUCT PREVIEW information concerns products in the formative or design phase of 
development. Characteristic data and other specifications are design goals. Texas 
Instruments reserves the right to change or discontinue these products without notice. 
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GLOSSARY 
SYMBOLS, TERMS, AND DEFINITIONS 


INTRODUCTION 


These symbols, terms, and definitions are in accordance with those currently agreed upon by the JEDEC Council 
of the Electronic Industries Association (El!A) for use inthe USA and by the International Electrotechnical Commission 
(IEC) for international use. 


operating conditions and characteristics (in sequence by letter symbols) 


Cj 


Alec 


ICEX 


Ii(hold) 


Input capacitance 
The internal capacitance at an input of the device 


Output capacitance 
The internal capacitance at an output of the device 


Power dissipation capacitance 

Used to determine the no-load dynamic power dissipation per logic function (See individual circuit pages): 
Pp = Cog Voc? f + loc Voc 

Maximum clock frequency 

The highest rate at which the clock input of a bistable circuit can be driven through its required sequence 
while maintaining stable transitions of logic level at the output with input conditions established that 
should cause changes of output logic level in accordance with the specification 

Supply current 

The current into* the Vcc supply terminal of an integrated circuit 


Supply current change 

The increase in supply current for each input that is at one of the specified TTL voltage levels rather than 
OVorVcc 

Output high leakage current 

The maximum leakage current into the collector of the pulldown output transistor when the output is high 
and the output forcing condition Vo = 5.5 V 

Input hold current 

Input current that holds the input at the previous state when the driving device goes to a 
high-impedance state 

High-level input current 

The current into* an input when a high-level voltage is applied to that input 


Low-level input current 
The current into* an input when a low-level voltage is applied to that input 


input/output power-off leakage current 


The maximum leakage current into/out of the input/output transistors when forcing the input/output to 
45VandVcoc=0V 


High-level output current | 

The current into* an output with input conditions applied that, according to the product specification, 
establishes a high level at the output 

Low-level output current 


The current into* an output with input conditions applied that, according to the product specification, 
establishes a low level at the output 


*Current out of a terminal is given as a negative value. 
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SYMBOLS, TERMS, AND DEFINITIONS 





loz 


tg 


tdis 


ten 


th 


tPHL 


tpHz 


tPLH 


Off-state (high-impedance-state) output current (of a 3-state output) 

The current flowing into* an output having 3-state capability with input conditions established that, 
according to the product specification, establishes the high-impedance state at the output 

Access time 

The time interval between the application of a specified input pulse and the availability of valid signals 
at an output 


Clock cycle time 


_ Clock cycle time is 1/fmax.- 


Disable time (of a 3-state or open-collector output) 

The propagation time between the specified reference points on the input and output voltage waveforms 

with the output changing from either of the defined active levels (high or low) to a high-impedance 

(off) state 

NOTE: For3-state outputs, tyj, = tp}4z7 or tp z- Open-collector outputs change only if they are low at the 
time of disabling, So tgjg = tp_p. 

Enable time (of a 3-state or open-collector output) 


The propagation time between the specified reference points on the input and output voltage waveforms 
with the output changing from a high-impedance (off) state to either of the defined active levels (high 
or low) | 


NOTE: Inthe case of memories, this is the access time from an enable input (e.g., OE). For 3-state 
outputs, ten = tpzy or tpz,. Open-collector outputs change only if they are responding to data 
that would cause the output to go low, So ten = tpy_. 

Hold time 

The time interval during which a Signal is retained at a specified input terminal after an active transition 

occurs at another specified input terminal 


NOTES: 1. The hold time is the actual time interval between two signal events and is ‘determined by the 
system in which the digital circuit operates. A minimum value is specified that is the shortest 
interval for which correct operation of the digital circuit is to be expected. 


2. The hold time may have a negative value in which case the minimum limit defines the longest 
interval (between the release of the signal and the active transition) for which correct operation 
of the digital circuit is to be expected. 
Propagation delay time 
The time between the specified reference points on the input and output voltage waveforms with the 
output changing from one defined level (high or low) to the other defined level (tog = tpHL Or tpLH) 
Propagation delay time, high-to-low level output 
The time between the specified reference points on the input and output voltage waveforms with the 
output changing from the defined high level to the defined low level 
Disable time (of a 3-state output) from high level 
The time interval between the specified reference points on the input and the output voltage waveforms 
with the 3-state output changing from the defined high level to the high-impedance (off) state 
Propagation delay time, low-to-high level output 


The time between the specified reference points on the input and output voltage waveforms with the 
output changing from the defined low level to the defined high level 





*Current out of a terminal is given as a negative value. 
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GLOSSARY 
SYMBOLS, TERMS, AND DEFINITIONS 


tpLz 


tpZH 


tpzL 


tsu 


tw 


Vin 


Vit 


VoH 


VoL 


ViT+ 


Vir- 


Disable time (of a 3-state output) from low level 


The time interval between the specified reference points on the input and the output voltage waveforms 
with the 3-state output changing from the defined low level to the high-impedance (off) state 


Enable time (of a 3-state output) to high level 


The time interval between the specified reference points on the input and output voltage waveforms with 
the 3-state output changing from the high-impedance (off) state to the defined high level 


Enable time (of a 3-state output) to low level 


The time interval between the specified reference points on the input and output voltage waveforms with 
the 3-state output changing from the meeuecaiiee (off) state to the defined low level 


Setup time 

The time interval between the application of a signal at a specified input terminal and a subsequent active 

transition at another specified input terminal 

NOTES: 1. The setup time is the actual time interval between two signal events and is determined by 
the system in which the digital circuit operates. A minimum value is specified that is the shortest 
interval for which correct operation of the digital circuit is guaranteed. 
2. The setup time may have a negative value, in which case the minimum limit defines the 
longest interval (between the active transition and the application of the other signal) for which 
correct operation of the digital circuit is guaranteed. 


Pulse duration (width) 
The time interval between specified reference points on the leading and trailing edges of the 
pulse waveform 


High-level input voltage 
An input voltage within the. more positive (less negative) of the two ranges of values used to represent 
the binary variables 


NOTE: A minimum is specified that is the least-positive value of high-level input voltage tor which 
operation of the logic element within specification limits is to be expected. 


Low-level input voltage 

An input voltage within the less positive (more negative) of the two ranges of values used to represent 

the binary variables 

NOTE: A maximum is specified that is the most-positive value of low-level input voltage for which 
operation of the logic element within specification limits is to be expected. 

High-level output voltage 

The voltage at an output terminal with input conditions applied that, according to product specification, 

establishes a high level at the output 

Low-level output voltage 

The voltage at an output terminal with input conditions applied that, according to product specification, 

establishes a low level at the output 

Positive-going input threshold level 

The voltage level at a transition-operated input that causes operation of the logic element according to 

specification as the input voltage rises from a level below the negative-going threshold voltage, V\7_ 

Negative-going Input threshold level 


The voltage level at a transition-operated input that causes operation of the logic element according to 
specification as the input voltage falls from a level above the positive-going threshold voltage, Viz, 
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EXPLANATION OF FUNCTION TABLES 


ee 
The following symbols are used in function tables on TI data sheets: 


H = high level (steady state) 

L = low level (steady state) 

1 = transition from low to high level 

t = transition from high to low level 

—» = value/level or resulting value/level is routed to indicated destination 
“—~ = value/level is re-entered | 

X = irrelevant (any input, including transitions) 

Z = Off (high-impedance) state of a 3-state output 

a...h = the level of steady-state inputs A through H, respectively 

Qo = level of Q before the indicated steady-state input conditions were established 
Qo = complement of Qg or level of Q before the indicated steady-state input 


conditions were established 
Qn = level of Q before the most recent active transition indicated by J or T 
SL = one high-level pulse | 
= = one low-level pulse 


each output changes to the complement of its previous level on each active 


Toggle 
transition indicated by J or T 


If, in the input columns, a row contains only the symbols H, L, and/or X, this means the indicated output is valid 
whenever the input configuration is achieved and regardless of the sequence in which it is achieved. The output 
persists so long as the input configuration is maintained. 


If, in the input columns, a row contains H, L, and/or X together with T and/or J, this means the output is valid whenever 
the input configuration is achieved but the transition(s) must occur following the achievement of the steady-state 
levels. If the output is shown as a level (H, L, Qo, or Qo), it persists so long as the steady-state input levels and the 
levels that terminate indicated transitions are maintained. Unless otherwise indicated, input transitions in the opposite 
direction to those shown have no effect at the output. (If the output is shown as a pulse, IL or LT, the pulse follows 
the indicated input transition and persists for an interval dependent on the circuit.) 3 
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EXPLANATION OF FUNCTION TABLES 





Among the most complex function tables are those of the shift registers. These embody most of the symbols used 
in any of the function tables, plus more. Below is the function table of a 4-bit bidirectional universal shift register. 


FUNCTION TABLE 


INPUTS 
evean FMT exocx [Sem TPARMEEE To og a oy 
180 
L L L L 


X 


0 





- rtdaoroerxrNK xX 
er elt za EK x 
<x KX Kreiewr CK XK 
<x KX KX rTtTaAa kK x 
<x <x xX rTtrtaix«K xX 


L 
H 
H 
H 
H 
H 
H 
H 


The first line of the table represents a synchronous clearing of the register and says that if clear is low, all four outputs. 
will be reset low regardless of the other inputs. In the following lines, clear is inactive (high) and so has no effect. 


The second line shows that so long as the clock input remains low (while clear is high), no other input has any effect 
and the outputs maintain the levels they assumed before the steady-state combination of clear high and clock low 
was established. Since on other lines of the table only the rising transition of the clockis shown to be active, the second 
line implicitly shows that no further change in the outputs occurs while the clock remains high or on the high-to-low 
transition of the clock. | 


The third line of the table represents synchronous parallel loading of the register and says that if S1 and SO are both 
high then, without regard to the serial input, the data entered at A is at output Qa, data entered at B is at Qp, and so 
forth, following a low-to-high clock transition. 


The fourth and fifth lines represent the loading of high- and low-level data, respectively, from the shift-right serial input 
and the shifting of previously entered data one bit; data previously at Qa is now at Qpz, the previous levels of Qp and 
Qc are now at Qc and Qp, respectively, and the data previously at Qp is no longer in the register. This entry of serial 
data and shift takes place on the low-to-high transition of the clock when $1 is low and SO is high and the levels at 
inputs A through D have no effect. 


The sixth and seventh lines represent the loading of high- and low-level data, respectively, from the shift-left serial 
input and the shifting of previously entered data one bit; data previously at Qp is now at Qa, the previous levels of 
Qc and Qp are now at Qg and Qe, respectively, and the data previously at Qa is no longer in the register. This entry 
of serial data and shift takes place on the low-to-high transition of the clock when S1 is high and SO is low and the 
levels at inputs A through D have no effect. 


The last line shows that as long as both inputs are low, no other input has any effect and, as in the second line, the 
outputs maintain the levels they assumed before the steady-state combination of clear high and both mode inputs 
low was established. 


The function table functional tests do not reflect all possible combinations or sequential modes. 
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D FLIP-FLOP AND LATCH SIGNAL CONVENTIONS 





It is normal TI practice to name the outputs and other inputs of a D-type flip-flop or latch and to draw its logic symbol! 
based on the assumption of true data (D) inputs. Outputs that produce data in phase with the data inputs are called 
Q and those producing complementary data are called Q. An input that causes a Q output to go high or a © output 
to go low is called preset (PRE). An input that causes a Q a Q output to go high or a Q output to go low is called clear 
(CLR). Bars are used over these pin names (PRE and CLR) if they are active low. 


The devices on several data sheets are second-source designs, and the pin-name conventions used by the original 
manufacturers have been retained. That makes it necessary to designate the inputs and outputs of the inverting 
circuits D and Q. 

In some applications, it may be advantageous to redesignate the data input from D to D or vice versa. In that case, 
all the other inputs and outputs should be renamed as shown below. Also shown are corresponding changes in the 
graphical symbols. Arbitrary pin numbers are shown. 





Latch Latch 





Flip-Flop Flip-Flop 


The figures show that when Q andQ exchange names, the preset and clear pins also exchange names. The polarity 
indicators (ts ) on PRE and CLR remain, as these inputs are still active low, but the presence or absence of the polarity 
indicator changes at D (or D), Q, and Q. Pin 5 (Q or Q) is still in phase with the data input (D or D); their active levels 
change together. 
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DEVICE NAMES AND 
PACKAGE DESIGNATORS 





Example: 


EN es es 


1 Standard Prefix 
2 Military (54) or Commercial (74) 
3 Family 


Examples: Blank — Transistor-Transistor Logic 
ABT — Advanced BiCMOS Technology 
ABTE — Advanced BiCMOS Technology/ 
Enhanced Transceiver Logic 
AC/ACT — Advanced CMOS Logic 
AHC/AHCT — Advanced High-Speed CMOS Logic 
ALS — Advanced Low-Power Schottky Logic 
AS — Advanced Schottky Logic 
ALVC — Advanced Low-Voltage CMOS Technology 
BCT — BiCMOS Bus-interface Technology 
CBT — Crossbar Technology 
CDC — Clock-Distribution Circuits 
F —F Logic 
FB — Backplane Transceiver Logic/Futurebus+ 
GTL — Gunning-Transceiver Logic 
HC/HCT — High-Speed CMOS Logic 
LS — Low-Power Schottky Logic 
LV — Low-Voltage HCMOS Technology 
LVC — Low-Voltage CMOS Technology 
LVT — Low-Voltage BICMOS Technology 
S -— Schottky Logic 
SSTL — Series-Stub Terminated Logic 


4 Special Features 


Examples: Blank = No Special Features 
D — Level-Shifting Diode (CBTD) 
H — Bus Hold (ALVCH) 
R — Damping Resistor on Inputs/Outputs (LVCR) 
S - Schottky Clamping Diode (CBTS) 
U — Unbuffered Output (AHCU) 


5 Bit Width 


Examples: Blank = Gates, MSI, and Octals 
1G — MicroGate (Single Gate) 
8 — Octal IEEE 1149.1 (JTAG) 
16 - Widebus™ (16, 18, and 20 Bit) 
18 —- Widebus™ IEEE 1149.1 (JTAG) 
32 — Widebus+™ (32 and 36 Bit) 


6 Options 


Examples: Blank = No Options 
2 — Series-Damping Resistor on Outputs 
4 — Level Shifter 


7 Function 


Examples: 244 — Noninverting Octal Buffer/Driver 
374 — Octal D-Type Flip-Flop 
573 — D-Type Transparent Latch 
640 — Inverting Octal Transceiver 


8 Device Revision 


Examples: Blank = No Revision 
Letter Designator A-Z 


9 Packages 


Examples: D, DW — Small-Outline Integrated Circuit (SOIC) 
DB, DL — Shrink Small-Outline Package (SSOP) 
DBB, DGV — Thin Very Small-Outline Package (TVSOP) 
DBV — Small-Outline Transistor Package 
DGG, PW — Thin Shrink Small-Outline Package (TSSOP) 
FK — Leadless Ceramic Chip Carrier 
FN — Plastic Leaded Chip Carrier 
GB — Ceramic Pin Grid Array 
HFP, HS, HT, HV —- Ceramic Quad Flat Package 
J, JT — Ceramic Dual In-Line Package 
N, NT — Plastic Dual-In-Line Package (DIP) 
PH, PQ, RC — Plastic Quad Flat Package 
PAG, PAH, PCA, PCB, PM, PN, PZ — Plastic Thin Quad 
Flat Package 
W, WA, WD — Ceramic Flat Package 


10 Tape and Reel 


Examples: LE — Left Embossed (Required for DB and PW Packages) 
R — Standard (Required for DGG, DBB, DGV, and DBV; 
Optional for D, DW, and DL Packages) 
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THERMAL INFORMATION 





In digital system design, consideration must be given to thermal management of components. The small size of the 
small-outline package makes this even more critical. Figure 1 shows the thermal resistance of these packages for 
various rates of air flow. 


The thermal resistances in Figure 1 can be used to approximate typical and maximum virtual junction temperatures. 
In general, the junction temperature for any device can be calculated using the following equation: 


where: 
Ty = Virtual junction temperature 
Resa = thermal resistance, junction to free air 
Py; = total power dissipation of the device 
Ta = free-air temperature | 
JUNCTION-TO-AMBIENT THERMAL RESISTANCE 
vs 
AIR VELOCITY 


a 14-Pin D Package 
V 

ce J) 16-Pin D Package 

WZ 

\ 


20-Pin DW Package 


24-Pin DW Package 





Re JA — Junction-to-Ambient Thermal Resistance — °C/W 


Air Velocity — ft/min 
Figure 1 


Derating curves for 210-mil shrink small-outline package are shown in Figures 2 through 5. 
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THERMAL INFORMATION 





DERATING CURVES FOR 210-MIL SHRINK SMALL-OUTLINE PACKAGE (DB) 





. Air Velocity > 

E (linear sea E 

E Ei 

Q ra) 

(ee es ee § iN 
Set ee) 2 |) ee 

‘4 ee ee ee 
ee ee a — — =025 

“os 80 85 40 45 60 BS G0 G5 70 75 BO ES 00 “95 80 85 40 48 BO BS G0 BE 70 75 BO BS 90 
Ta —Free-Air Temperature — °C Ta — Free-Air Temperature — °C 
Figure 2 Figure 3 





> Air Velocity > Air Velocity 
E (linear m/sec) rs (linear m/sec) 
' 

& = 

2 2 

% 3 

2 2 

EL Ei 

ra) Q 

: 

a. a. 

E E 

= =~ 

: 

i i 

oo a 

0 0 
25 30 35 40 45 50 55 60 65 70 75 80 85 90 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
Ta — Free-Alr Temperature — °C Ta — Free-Air Temperature — °C 
Figure 4 Figure 5 
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SN74AHC1G00 
SINGLE 2-INPUT POSITIVE-NAND GATE 


SCLS313A — MARCH 1996 — REVISED MAY 1996 





@ Operating Range: 2-V to 5.5-V Voc DBV PACKAGE 
@ EPIC™ (Enhanced-Performance implanted (TOP VIEW) 
CMOS) Process 


@® High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 | 


@ Packaged in Plastic Small-Outline 
Transistor Package 





description 
The SN74AHC1G00 performs the Boolean function Y = A e B or Y = A +B in positive logic. 
The SN74AHC1GO00 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 


INPUTS | OUTPUT 
Y 


H H Lx, <3 
L X H 
X L H 


logic symbolT logic diagram (positive logic) 


1 
4 _. 
N A 
B 


Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 








EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA Information is current a8 of publication date. Copyright © 1996, Texas Instruments Incorporated 
Products conform to specifications per the terms of Texas Instruments i; 
standard warranty. Production processing does not necessarily include E 


testing of all parameters. 
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SN74AHC1G00 | 3 
SINGLE 2-INPUT POSITIVE-NAND GATE 


SCLS313A — MARCH 1996 — REVISED MAY 1996 


_ absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage (ange; Vio: se svsks tess actus baw weagawiide nus Bebe ee eink aneoyde boeeeads -0.5Vto7V 
Input voltage range, V; (see Note 1) ......... cece cece cece cece eet eeeeteeneeeseceeneas -0.5Vto7V 
Output voltage range, Vo (see Note 1) ...... Sr ee re eee re eee —0.5 V to Voc + 0.5 
Input clamp current, liq (Vj< 0) ............005: Ue prRGEES PASTRIES bahar laste eee eee rte asx —20mA 
Output clamp current, IoK (Vo <O Or VQO>VoG) ..- cece e reece eect e eet e eee eeeees ree ee +20mA 
Continuous output current, I¢ (Vo =O tO VEG) ..- cece cect cece e eect e ence eee eeeeeeeeeeeenaes +25 mA 
Continuous current through Voc or GND ........... pirate gaat aad tahee ah a terenarnhan deer So pacar +50 mA 
Maximum power dissipation at Ta = 55°C (in still air)(See Note 2) 2... 0... cece eee cee eee e eee ee ees 0.2 W 
Storage temperature range, Tsig ..--- eee cee eee eee eee tee teen eee tenet ete e eee ee eens —65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. . 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 25 
millimeters. 


recommended operating conditions (see Note 3) | 








UNIT 












a. Omen ee 
Ce ares el 
VIH High-level input voltage | 
ae ae 


Wecw2vSOCdYSSCS~« 
Woo=sV_—«dt CCS 
. | Vcc = 5.5 V : 
os 






VIL Low-level input voltage 









t 
< 
Q 
3|8 





Voc =3.3V+t0.3V . 
Voc =5V+t05V 

2V 
Voc = 3.3 V+0.3 V 
Voc =5V+05V 


ae Voc =3.3V+03V 
At/Av __ Input transition rise or fall rate 
. - 3 Voc =5V+05V_ 


TA Operating free-air temperature | 


NOTE 3: Unused inputs must be held high or low to prevent them from floating. 


IOH High-level output current 





IOL Low-level output current 






< < 
‘?) © 
© © 
ii U 
nN 
< 


or 
6 : 3 fl 3 fl < | < | 





—40 85 
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SN74AHC1G00 
SINGLE 2-INPUT POSITIVE-NAND GATE 


SCLS313A —- MARCH 1996 — REVISED MAY 1996 





electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 








Ta = 25°C 
UNIT 
MIN TYP | MIN TYP MAX (| 
1 ee eae OE 
aaa id dC 


PARAMETER TEST CONDITIONS 
















IOH = —50 pA 






VOH 





flons=ema—SS—~—~—S—CSS sv se SC~*dC 

fion=-8mA——SSCS~—~—SCS a] nme SSSC~*dCi 

OL = 50 uA ES] <1 Xe 

fousama SSS SSC 

fin8ma SSS VEC 
eT a 
ico ———*‘(vieVecor@nd,ig-0——S~s sv] SSSCS— SSCS 
eS CS RS TT AT A) RENAL Ea 





switching characteristics over recommended operating free-air temperature range, 
Voc = 3.3 V + 0.3 V (unless otherwise noted) (see Figure 1) 


FROM TO LOAD —_TA= 26° __ | Tas2erC 
PARAMETER (INPUT) (OUTPUT) CAPACITANCE TYP MAX UNIT 
65 7.9 
| te faa hee 
| tp 


switching characteristics over recommended operating free-air temperature range, 
Voc = 5 V + 0.5 V (unless otherwise noted) (see Figure 1) 


FROM TO LOAD aA = 25°C 
RADAMELEN (INPUT) (OUTPUT) CAPACITANCE TYP MAX a 
37 5.5 
th 3.7 5.5 
| tPLH 5.2 7.5 
2 


operating characteristics, Voc = 5 V, Ta = 25°C 




















PARAMETER TEST CONDITIONS UNIT 
| Cod Power dissipation capacitance Noload, f=1MHz | 95 | pF | 
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SN74AHC1G00 
SINGLE 2-INPUT POSITIVE-NAND GATE 


SCLS313A —- MARCH 1996 — REVISED MAY 1996 


PARAMETER MEASUREMENT INFORMATION 


Input 
From Output 50% Voc gouee 
Under Test | Test (see Note B) | 
CL 


tPLH + +> tPHL 


(see Note A) a | | ——— VOH 
di 3 yale | 50% Voc 50% Vcc 
= p V 
l OL 


LOAD CIRCUIT | 
tPHL if > ae tPLH 


Out-of-Phase | | VOH 
50% Voc 50% Vcc 
Output 
== NOL 


VOLTAGE WAVEFORMS 
DELAY TIMES 


NOTES: A. Cy includes probe and jig capacitance. 
B. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, t, = 3 ns, t¢= 
C. The output is measured with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74AHCT1G00 
SINGLE 2-INPUT POSITIVE-NAND GATE 


SCLS316A — MARCH 1996 — REVISED MAY 1996 





@ Inputs Are TTL-Voltage Compatible DBV PACKAGE 
@ EPIC™ (Enhanced-Performance Implanted qcrvew 
CMOS) Process 


@ High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 


@ Packaged In Plastic Small-Outline 
Transistor Package 





description 
The SN74AHCT1GO00 performs the Boolean function Y = A e B or Y = A + B in positive logic. 
The SN74AHCT1GO00 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 


es COTPU 


L 
H 
H 






logic symbo!T 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 


5 ceed 


logic diagram (positive logic) 


EPIC is a trademark of Texas Instruments Incorporated. 


Abippencd gc baad visbeb norte oe os as of fol ane date. 
Products conform to specificati exas Instruments jj 


standard warranty. Production proocaeing ¢ joes eae not necessarily include EXAS 
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SN74AHCT1G00 
SINGLE 2-INPUT POSITIVE-NAND GATE 


SCLS316A — MARCH 1996 — REVISED MAY 1996 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)T 


supply vollage range; VGC scabies civ tecseeendae Sod wages satin awd ees Cede wee ees -0.5Vto7V 
Input voltage range, V; (see Note 1) ...... cc cece cc cee ec ete eee eee e eee eeteeeeeentees -0.5Vto7V 
Output voltage range, Vo (See Note 1)... cece ccc cee ccc ee ee eee tees eeteeeneeeeees -0.5Vto7V 
Input clamp current, Iyq (Vj<O Or Vi > Voce) 0... cece eee ee eee eect eee e eter e een e ee eeeeaes —20 mA 
Output clamp current, lox (VQ <O Or VQ > Voc) ..-- cece cece cece eee eee eee eee ee eeeeeeeeees -—20 mA 
Continuous output current, lo (VQ =O tO Voc) ...---- eee eee eee reece eee tent neeenees +25 mA 
Continuous current through Voc Or GND .......... eee cece eee ne eeteennnees +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (See Note 2) .......... eee Sees 0.2 W 
Storage temperature range, Tytg . 1... ee cece eee eee eee e eect eee e eee n ene e eens -65°C to 150°C 


Tt Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

_ NOTES: 1. The input and output voitage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 

25 millimeters. 


\ 
\ 


recommended operating conditions (see Note 3) 


Vcc Supply voltage 

VIH High-level input voltage 
VIL Low-level input voltage 
VI Input voltage 


Vo Output voltage 
loH High-level output current 
lOL Low-level output current 
At/Av _ Input transition rise or fall rate 
TA Operating free-air temperature 
NOTE 3: Unused inputs must be held high or low to prevent them from floating. 





electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


4 


oi 
< 


alan 
aia 
<j< 


One input at 3.4 V, Other inputs at Voc or GND : 


Cj Vi = Voc or GND 


+ This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Voc. 


=VccorGND, I9o=0 


a 
orm 
<j< 


Vi = Voc or GND 
VI 


oi 
< 
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SN74AHCT1G00 
SINGLE 2-INPUT POSITIVE-NAND GATE 


SCLS316A — MARCH 1996 — REVISED MAY 1996 


switching characteristics over recommended operating free-air temperature range, 
Voc = 5 V+ 0.5 V (unless otherwise noted) (see Figure 1) 


FROM TO LOAD Tas _| | Ta 2eeC 
PARAMETER (INPUT) (OUTPUT) CAPACITANCE TYP MAX UNIT 


| PHL 
55 79f 
| tpH = = 


operating characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 










Cog Power dissipation capacitance No load, f= 1MHz 


PARAMETER MEASUREMENT INFORMATION 


From Output Test Input = i JN 3V 
Under Test Point (see Note B) 1.5V 1.5V 
| 0V 
(see Note A) | tPLH — ey | i tPHL 


| | ——-— VOH 
gAihers | f15V M 1.5V 
LOAD CIRCUIT se | VoL 


tPHL —+—>| >| — tPLH 


| | VOH 
ec 1.5V 1.5V 
——— Vo 
VOLTAGE WAVEFORMS 
DELAY TIMES 


NOTES: A. Cy includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, t = 3 ns, tf = 3 ns. 
C. The output is measured with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 





wy TEXAS 
INSTRUMENTS 


POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 2-9 





yy 


2-10 


SN74AHC1G02 
SINGLE 2-INPUT POSITIVE-NOR GATE 


SCLS342A — APRIL 1996 —- REVISED MAY 1996 





@ Operating Range: 2-V to 5.5-V Voc DBV PACKAGE 

@ EPIC™ (Enhanced-Performance Implanted ere 
CMOS) Process 

@ Packaged in Plastic Smail-Outline Transistor 
Package 





description 


This device contains a single 2-inout NOR gate that perforrns the Boolean function Y=A * BorY=A+4Bin 
positive logic. 


The SN74AHC1G02 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 





logic symbolt 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 


logic diagram (positive logic) 


1 
A 4 
1Y 
Se ) >o—* 


EPIC is a trademark of Texas Instruments Incorporated. 





Copyright © 1996, Texas Instruments Incorporated 
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SN74AHC1G02 7 
SINGLE 2-INPUT POSITIVE-NOR GATE 


SCLS342A — APRIL 1996 — REVISED MAY 1996 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)tT 


Supply Vollage Tange, Ve’ aacntn trast s2ssa devine wiGeGbeGeaevieercdeads eta wee chases ~O0.5Vto7V 
Input voltage range, V; (see Note 1) ................ Shs ahd ly tn BS x soo '0 ach Sat ERG. Asa bah do -0.5Vto7V 
Output voltage range, Vo (See Note 1)... eee eee eect erect eee —0.5 V to Voc + 0.5 V 
Inpulclamp current, lie(Vis O) 0% ccssgt wath ot tee cea ens cme eee a eawmee eee aes -~20 mA 
Output clamp current, lox (VO <O Or VQO>VeC) «cece eee cent eee e ete n en eeee +20 mA 
Continuous output current, Io (Vo =O tO VoE) «eee c cece eee eee e eee e eee nae +25 mA 
Continuous current through Voc Or GND ... 2. ec eee nee eee e eee n eee eeeee +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2) ....... eee eee eens 0.2 W 
Storage temperature range, Totg .--. eee eer eee tee cette eet tenet eee eens -65°C to 150°C 


tT Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 
25 millimeters. 


recommended operating conditions (see Note 3) 
UNIT 






Voc Supply voltage 


< 
O 
O 
1 

1) 

< 


VIH High-level input voltage = 


<j<|<le|]. 
oO lo lo 
010 lo 
lL att 

ro | on] ow 
<l<lale 
< 

fro | 

B cool mo) 
mlolo 
[})| on 


[@2) 


VIL | Low-level input voltage 


Q 

O 

| 
ce) 


V Input voltage _ 


ro) 

< 
2) 
©) 


Vo Output voltage 


< 
© 
(@) 
tl 
N 
< 
.— 
> 


IOH High-level output current Voc =3.3V+40.3V 
\Vcoc =5V+t05V~ 


> 


c 
> 


lOL Low-level output current | Voc = 3.3 V+0.3 V 
Voc =5V+0.5V 


nae | Vac =3.3V+£0.3V 
At/Av __ Input transition rise or fall rate = 
| r Voc =5V+0.5V 


TA Operating free-air temperature | | | | | —40 85 


NOTE 3: Unused inputs must be held high or low to prevent them from floating. 





< 
Q 
© 
I 

nm 

< 


~ 
S| oo]. A/S 
> 


° 
é 


ns/V 
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SN74AHC1G02 
SINGLE 2-INPUT POSITIVE-NOR GATE 


SCLS342A — APRIL 1996 —- REVISED MAY 1996 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


Ta = 25°C 
PARAMETER TEST CONDITIONS UNIT 
MIN TYP MAX 


oH =-50 uA 2 a Oa 
on rasv| 4445 | 4a 








CC TT a 





oT a Si) ARE) ERE 
fions8mA SOS S—Ct ae 
Se SS oC ES | A <i ET Te 
Vis Voc erGND,_lo=0 rssv] | 20[ wa 
Po, *dieVocorGndOSS~—SS sf) 0 


switching characteristics over recommended operating free-air temperature range, 
Voc = 3.3 V + 0.3 V (unless otherwise noted) = Figure 1) 


FROM TO LOAD —_Ta=250 _| eee 
nanan ee (INPUT) (OUTPUT) —_| CAPACITANCE TYP MAX vee 
5.6 7.9 
ge AorB C. = 15 pF 
| tH Lc 
a" ae AorB CL = 50 pF 
PHL 
switching characteristics over recommended operating free-air temperature range, 


Voc = 5 V+ 0.5 V (unless otherwise noted) (see Figure 1) 
FROM TO LOAD 
aa saa ieecT] ST 
te p86 55] 65 


ak : aati 
operating characteristics, Voc = 5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 
| Cpd Power dissipation capacitance per gate Noload, f=1MHz 
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PRODUCT PREVIEW 


SN74AHC1G02 
SINGLE 2-INPUT POSITIVE-NOR GATE 


SCLS342A — APRIL 1996 —- REVISED MAY 1996 


PARAMETER MEASUREMENT INFORMATION 


From Output lees %Veo Me 60% Veo ia 
rom Outpu Test (see Note B) 50% Vcc 50% Vcc 
Under Test Point -_ | | OV 


| le—_ 
tPLH <> | tPHL 


CL 
(see Note A) | poe | | ——— VOH 
- ouieit | 50% Voc 50% Vcc 
VOL 


LOAD CIRCUIT | t 
{PHL i > aaa PLH 
| | V 


OH 
Out-of-Phase 60% Voc 50% Voc 
Output 
= VOL 
VOLTAGE WAVEFORMS 
DELAY TIMES 
NOTES: A. Cy includes probe and jig capacitance. 
B. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, tr = 3 ns, tf = 3 ns. 


C. The output is measured with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 


MalAsddd LONGO'd 





sa TEXAS 
INSTRUMENTS 


2-14 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 


SN74AHCT1G02 
SINGLE 2-INPUT POSITIVE-NOR GATE 


SCLS341A — APRIL 1996 - REVISED MAY 1996 





@ Inputs Are TTL-Voltage Compatible DBV PACKAGE 
@ EPIC™ (Enhanced-Performance Implanted eee 
CMOS) Process 


@ Packaged in Plastic Small-Outline 
Transistor Package 





description 


This device contains a single 2-input NOR gate that performs the Boolean function Y = A e B or Y=A+B in 
positive logic. 


The SN74AHCT1G02 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 


eae ge 


+? X L 
X H L 
H 





logic symbolt 


Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 


logic diagram (positive logic) 


EPIC is a trademark of Texas Instruments Incorporated. 





PRODUCT PREVIEW information concerns products in the formative or Copyright © 1996, Texas Instruments Incorporated 
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PRODUCT PREVIEW 


-SN74AHCT1G02_. 
_ “SINGLE 2-INPUT POSITIVE-NOR GATE 


SCLS341A — APRIL 1996 - REVISED MAY 1996 | 


.- absolute maximum ratings over operating free-air temperature (unless otherwise noted)t 


Supply voltage range, Vcc ..... Be cererisr tate a egtct ge estar et hi Basaidinaoes Sia fe Coat itary a eten alladavant eherg een seat -0.5Vto7V 
Input voltage range, V; (See Note 1) 21... ccc eee eee eee ee renner e eee eee enenees -0.5Vto7V 
Output voltage range, Vo (See Note 1)... cece cece eee eee eee eee eeaes -O5Vto7V 
Input:clamp current, tie (WVi< 0): <vucscreieeu i ewsawian Peek Meade eedaae eee coenewea dee gansGR ses —20 mA 
Output clamp current, IoK (Vo <O Or VO > VEC) .- cc cece eee e cece e eter eee eee eens eee eneeeeee —20 mA 
Continuous output current, Iq (VO =OtO VEG) occ cece eee eet et eee e eee e nee e eect ee neee +25 mA 
Continuous current through Voc or GND ..............066. Ce Pe eT ere cr rr cee er +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (See Note 2) ...... 6. eee eee ee eee eee 0.2 W 
Storage temperature range, Tytg 1+... eee e cece eee e eee eee ee eee eens Esai uisaian Seacincte 65°C to 150°C 


_ Tt Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 
25 millimeters. 


recommended operating conditions (see Note 3) | | 





win MAX ONT 
















[Voc _Supplyvoltage TV 
ie ap eeronene ee 
Vi _ Low-level input voltage | a aa 
Vi Input voltage i 
1 Vo Output voltage | | 
lOH High-level output current : 
lo. _— Low-level output current — | FBT mA 
oo TS SA 


TA Operating free-airtemperature 
NOTE 3: Unused inputs must be held high or low to prevent them from floating. 








electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER TEST CONDITIONS 
VOH 


MalAaYd LONGOYd 





IOH = —50 pA 


+ This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Voc: 
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SN74AHCT1G02 
SINGLE 2-INPUT POSITIVE-NOR GATE 


SCLS341A — APRIL 1996 — REVISED MAY 1996 


switching characteristics over recommended operating free-air temperature range, 
Voc = 5 V + 0.5 V (unless otherwise noted) (see Figure 1) 


FROM TO LOAD TA=28°C 
PARAMETER (INPUT) (OUTPUT) CAPACITANCE [ MIN TYP MAX 
— 
tPHL 


' Fores ae 
PHL seaceabmeaelt: 










operating characteristics, Voc = 5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 


Coc Power dissipation capacitance No load, f=1MHz 





PARAMETER MEASUREMENT INFORMATION 


—_——-——— 3V 
Input 
From Output 1.5V 1.5V 
Under Test ths t ieee Notee! | | OV 
CL | t | ! le—e- teu 
PLH ‘¢—>— | l | 
(see Note A) | | ——— VoH 
1 In-Phase l 1.5V 1.5V 
= Output | VoL 
LOAD CIRCUIT | t 
tpHL > oe PLH 
V. 
Out-of-Phase | 1.5V | 15V OH 
Output K j ] ; 
=== VOL 
VOLTAGE WAVEFORMS 
DELAY TIMES 


NOTES: A. Cy includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, tr =3 ns, tf= 3 ns. 
C. The output is measured with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74AHC1G04 
SINGLE INVERTER GATE 


SCLS318A — MARCH 1996 — REVISED MAY 1996 





Operating Range: 2-V to 5.5-V Vcc Cea 
Pp 


EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 


@ Packaged In Plastic Small-Outline 
Transistor Package 





description NC —No internal connection 
The SN74AHC1G04 contains one inverter gate. The device performs the Boolean function Y = A. 
The SN74AHC1G04 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 


INPUTS | OUTPUT 
A Y 
L H 
logic symbolt logic diagram (positive logic) 
2 4 
» +} —* 
A —[>—..- Y 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 










EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCT PREVIEW Information concems products In the formative or Copyright © 1996, Texas Instruments Incorporated 
design phase of development Characteristic data and other i 

specifications are design goals. Texas Instruments reserves the right to 

change or discontinue these products without notice. 
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SN74AHC1G04 | 
SINGLE INVERTER GATE 


SCLS318A —- MARCH 1996 - REVISED MAY 1996 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Veo .... eee c cece eee eenees Oe ee ee eee eer eee aes -0.5Vto7V 
Input voltage range, V; (See Note 1)............... cee cece cece eee eeeeeees rT eee .. -~0.5Vto7V 
Output voltage range, Vo (See Note 1) 2... ccc ccc cc cece eee eee ence eeeeeees -0.5 V to Voc + 0.5 V 
Input clamp current, Ijq (Vj<O Or Vip > Voc)... eee eee eee e eet e nen eeeneeee -20 mA 
Output clamp current, IoK (VO <O Or VO > VEC) ... ee cece cece cece eee e eee eee eeeeeeeeeeeees +20 mA 
Continuous output current, lo (Vo =O0to Vcc) ........ oes Nanbiewnmamanenguatiatine pasted wees. +25 MA | 
Continuous current through Voc or GND ... 1. cece ee eee teen nee eneeeeees +50 mA 
Maximum power dissipation at Ta = 55°C (in still air)(See Note 2) 6... kk cece cee eee ees 0.2 W 
Storage temperature range, Tytg .. 1... eee eee eect eee eee e teen eee e een e te tenees ~65°C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 25 
millimeters. 


recommended operating conditions (see Note 3) 


TT 
Wo Supyvotage SSCS‘ ts 
v 
Voc=55V +4 30s 
oc=2V YS 
Woo=8v iY atv 
Wi inpatvolage——SCSCSC~—“S~“S*—“—SsSsS*~“—‘“—s~s“~s~<C=~CSCS~Ss~ti‘=;<CStStS*S*~YSCSCi 


Voc =2V 

Voc = 3.3 V+0.3V 
Voc =5V+t05V 
Voc #2V 

Voc = 3.3V+0.3V 
Voc =5V+05V 
Voc = 3.3 V+0.3 V 
Voc =5V+05V 













VIH High-level input voltage 























VIL Low-level input voltage — 







IOH High-level output current 









lOL Low-level output current 


At/Av Input transition rise or fall rate 


NOTE 3: Unused inputs must be held high or low to prevent them from floating. 
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SN74AHC1G04 
SINGLE INVERTER GATE 


SCLS318A —- MARCH 1996 — REVISED MAY 1996 





electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
Ta = 25°C 
| restconomons UNIT 
MIN TYP MAX 


PARAMETER TEST | restconpmons 


loH=~50 nA 


Pav 
OL = 50uA 
V 











=Voc GND, ___1o=0 
= Voc or GND 210 


switching characteristics over recommended operating free-air temperature range, 
Voc = 3.3 V + 0.3 V (unless otherwise noted) (see Figure 1) 


switching characteristics over recommended operating free-air temperature range, 
Vec = 5 V+0.5 V (unless otherwise noted) Si Figure 1) 


FROM To | LOAD 
BApAMELer (INPUT) (OUTPUT) CAPACITANCE TYP MAX 
t 
=a CL = 15 pF 
{PHL 
t 


operating characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS TYP 





Cpod Power dissipation capacitance No load, f = 1 MHz 
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SN74AHC1G04 
SINGLE INVERTER GATE 


SCLS318A —- MARCH 1996 - REVISED MAY 1996 


PARAMETER MEASUREMENT INFORMATION 


ese Vec 
From Output Input 
Under Test neo (see Note B) 50% Voc 50% Voc 
Point | | 
| CL | | le—p 
(see Note A) T ‘PLH —¢—> +> tPHL 


In-Phase | 50% Vcc 50% Vcc 
Output ; V 
LOAD CIRCUIT | | = 
q—_pi— t 
tPHL 1 | aad 

l | VOH 

Out-of-Phase 50% Voc 50% Vcc 
Output ——— VoL 

VOLTAGE WAVEFORMS 
DELAY TIMES 
NOTES: A. Cy includes probe and jig capacitance. 


B. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 3.ns, tf = 3 ns. 
C. The output is measured with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74AHC1GU04 





SINGLE INVERTER 
SCLS343C — APRIL 1996 - REVISED JULY 1996 
@ Operating Range: 2-V to 5.5-V Voc DBV PACKAGE 
@ EPIC™ (Enhanced-Performance Implanted cave 
CMOS) Process 


@ Unbuffered Output 


@ Packaged in Plastic Small-Outline 
Transistor Package 





NC — No internal connection 


description 


The SN74AHC1GU04 contains a single inverter gate. The device performs the Boolean function Y =A. Internal 
circuitry consists of a single-stage inverter that can be used in analog applications, such as crystal oscillators. 


The SN74AHC1GU04 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 


INPUT | OUTPUT 
A Y 
H L 
L H 


2 


T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 


er: |, enn 






logic symbolt 


logic diagram (positive logic) 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCT PREVIEW Information concerns products In the formative or Copyright © 1996, Texas instruments Incorporated 
des! of development. Cheracteristic date and other 1 
speticaloa a goals. Taxes instruments reserves the right to ; 
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VIL 


SN74AHC1GU04 
SINGLE INVERTER 


SCLS343C — APRIL 1996 — REVISED JULY 1996 


absolute maximum ratings over operating free-air a a (unless otherwise noted)T 


Supply voltage range, VGC. coe ar tiation teeeaew ec awe cells te gene teeta tees -0.5Vto7V 
Input voltage range, V; (See Note 1) ...............06- Meant ie ea aee easiest anys -0.5Vto7V 
Output voltage range, Vo (See Note 1) 2... cece ee cee eee eee e eee eee -0.5 V to Voc + 0.5 V 
input clamp:curent, tic (Vj< 0): 2% sc teacce teres weetatys eevcedededvenev new eereawacsaaues —20 mA 
Output clamp current, lox (Vo <0 0rVo>Vcc) ....--- Bs Sy lsavin ice hacounseeesta ects Gietaaee widaha atte +20 mA 
Continuous output current, lo (Vo =0 to Vcc) ...------ ease Ceara erent in ines Aablone ws wigenciaiere eraea ite +25 mA 
Continuous current through Voc or GND .......... cece cece teen eee eect eee eeeeeenees +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see NOG 2). scuccnticarwusiete ncueeteeutee ts 0.2 W 
Storage temperature range, Tstg Boa bra die academies ace Semen enaaani dans ies seeeeeeeeees 65°C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 
25 millimeters. 


recommended operating conditions (see Note 3) 


Od 
Tog Suppywtage——SOSCSCS—SCSCSCSC“CSCSC“‘s‘“‘“‘“‘~‘sS sw 
Woo=sv Cid ad 
oczev SSC*dSSCSSti 
Woc=svSSCiSCSCtd: CV 
Ce AAA ERRATA OR WE) a 
[vo Outputvotage SSCS Vg PV 
ce wee 
Voo=save0av | 
Woo=sve0sv | 6] ™ 
—— 
oo=savioav | 
Voo=sveosv [| e| " 
Ss oo I ee be eS 


NOTE 3: Unused inputs must be held high or low to prevent them from floating. 




















VIH High-level input voltage 




















Low-level input voltage 

















IOH High-level output current 






















lOL Low-level output current 
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SN74AHC1GU04 
SINGLE INVERTER 


SCLS343C - APRIL 1996 - REVISED JULY 1996 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 














| Ta=25e | Ta=25e 
PARAMETER TEST CONDITIONS UNIT 
MIN TYP MAX 









VOH 










a SZ SZ 

flou=-8mA_—SSCSC~—“—sSCS*~S as ge SSC~dCi 

Dav] oa 

lol = 50 pA Tavp af 03 

fousama SSCS sv] SSS—t i 

fion=ema——SSCS~S av | Sa | i 
Ce AE SC SN 517 AN) OED OE 
[cg i=Vog rand, igo sv SC SSC 
a SR CL aA GACT SARS 3 NE 





switching characteristics over recommended operating free-air temperature range, 


Voc = 3.3 V + 0.3 V (unless otherwise noted) (see Figure 1) 
FROM TO OUTPUT 

a ae saa] 
pai ee Se eK 
ee 

a eke 
switching characteristics over recommended operating free-air temperature range, 
Voc =5 V+ 0.5 V (unless otherwise noted) (see Figure 1) 


FROM TO OUTPUT 
PARAMETER (INPUT) (OUTPUT) CAPACITANCE [MIN TYP MAX one 

ee) 

a C, = 15 pF 

a a ee) 

| tL a ee 2 ee ee) 
a ee 
operating characteristics, Voc = 5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 



















Cod Power dissipation capacitance | Noload, f=1MHz 
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PRODUCT PREVIEW 


SN74AHC1GU04 
SINGLE INVERTER 


SCLS343C — APRIL 1996 — REVISED JULY 1996. 


PARAMETER MEASUREMENT INFORMATION 


From Output he s%Voc Ye s0% Voc - 
Under Test Let eee | oo = OV 
Point | | 
‘ | le—pl- toy 
PLH |¢—>— l | 
(see Note A 1 | ——— VOH 
us In-Phase l 50% Vcc 50% Vcc 
= Output l VOL 
LOAD CIRCUIT | ¢—_>- t 
tPHL 4 | one 
| | | VOH 
Out-of-Phase 50% Voc 50% Voc 
Output Se ee ee VOL 
VOLTAGE WAVEFORMS 


’ DELAY TIMES 
NOTES: A. Cy includes probe and jig capacitance. 
B. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 oe tr = 3 ns, tf = 3 ns. 
C. The output is measured with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 


M3lAaud LONGOYd 
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SN74AHCT1G04 
SINGLE INVERTER GATE 


SCLS319A —- MARCH 1996 — REVISED MAY 1996 





@ Inputs Are TTL-Voltage Compatible DBV PACKAGE 

@ EPIC™ (Enhanced-Performance Implanted esis 
CMOS) Process 

@ Packaged in Plastic Small-Outline 
Transistor Package 





description NC — No internal connection 
The SN74AHCT1G04 contains one gate. The device performs the Boolean function Y = A. 
The SN74AHCT1G04 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 


INPUT | OUTPUT 
A Y 
H L 
L H 


2 4 
» 2+» —* 


tT This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 


1 ——>o—— ¥ 






logic symbol 


logic diagram (positive logic) 


EPIC is a trademark of Texas Instruments Incorporated. 





PRODUCT PREVIEW Information concerns products in the formative or Copyright © 1996, Texas Instruments Incorporated 


design phase of development Characteristic data and other jf 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. I EXAS 
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PRODUCT PREVIEW 


MaAlASddd LONGOdd 


SN74AHCT1G04 
SINGLE INVERTER GATE 


SCLS319A —- MARCH 1996 — REVISED MAY 1996 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage: fange: V GG: 204 sie ce tnw sie udetedass te Svedsenei en ltnatad ldvestans debs -0.5Vto7V 
Input voltage range, V; (See Note 1).......... cece cece cece eee ete eeeeenteseeeeteees -—0.5Vto7V 
Output voltage range, Vo (See Note 1) ...... 2 cece ccc cece cece rere tent eteeeeeeenees -O.5Vto7V 
Input clamp current, ljq (Vj<O OF Vj > Voc) .. cece eect eee treet eee e nent eeeeeeenes -20 mA 
Output clamp current, IoK (VO <O Or VO>HVeC) .. ccc cect eect e eee e ee eee e eee e eee n enon eens -—20 mA 
Continuous output current, Io (Vo =O tO VOC) .-- cece eee cece reece eee e eee nn eeeeeeeeeeees +25 mA 
Continuous current through Voc or GND ... 2.22 eee cence eee ene e eee e eee eeee +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2) ........ cece ee cee eee eens 0.2W 
Storage temperature range, Tyg ..--. cece eee eter e eee ence e cette tenn ete eee nees —65°C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voitage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 
25 millimeters. 


recommended operating conditions (see Note 3) 


Vcc Supply voltage 


1 VIH High-level input voltage 


VIL Low-level input voltage 
Vi Input voltage 
| Vo Output voltage 
IOH High-level output current 
lOL Low-level output current 
At/Av __ Input transition rise or fall rate 





TA Operating free-air temperature 
_ NOTE 3: Unused inputs must be held high or low to prevent them from floating. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) | | 


























PARAMETER TEST CONDITIONS Li Soest 
MIN. TYP MAX 
lon =-60 
VOH on 4.5V V 
| ion =-8 mA 25 Cd 
lot = 50} ees eae 
VOL os 4.5V , V 
loL = 8 mA ee) 
i= Vos oF HD 
Vi=VocorGND, Io =0 a) 
: Alcct One input at 3.4, | Other inputs at Vcc or GND 5.5V 1.5 
| 


er) 
Ed 
Vi= Voc or GND sv] 4 0, 10] pF 


+ This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Vcc. 
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SN74AHCT1G04 
SINGLE INVERTER GATE 


SCLS319A — MARCH 1996 — REVISED MAY 1996 


switching characteristics over recommended operating free-air temperature range, 
Voc = 5 V + 0.5 V (unless otherwise noted) (see Figure 1) 


FROM LOAD —_Ta=25°0 _| | Tas25C 
PARAMETER (INPUT) jourpun CAPACITANCE TYP MAX ene 
a a C = 15 pF 
a 
5577 
a Cy = 50 pF 
| tp 6.5 7 
operating characteristics, Voc = 5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 
Cod Power dissipation capacitance No load, f= 1MHz 












PARAMETER MEASUREMENT INFORMATION 


From Output Test input = (GaGse JN 3V 
Under Test Point (see Note B) 1.5V 1.5V 
| | OV 
(see ey rT tPLH — > tPHL 


——— V 
In-Phase 1.5V 1.5V on 
Output ! | r 
LOAD CIRCUIT | OL 


, t 
tPHL pos PLH 


VOH 
a a 1.5V 1.5V 
==: NOL 
VOLTAGE WAVEFORMS 
DELAY TIMES 


NOTES: A. Cy includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 3 ns, ie 3 ns. 
C. The output is measured with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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; SN74AHC1G08 
SINGLE 2-INPUT POSITIVE-AND GATE 


SCLS314A — MARCH 1996 —- REVISED MAY 1996 






Operating Range: 2-V to 5.5-V Vec DBV PACKAGE 
® EPIC™ (Enhanced-Performance Implanted (TOP VIEW) 
CMOS) Process 


@ High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 


@ Packaged in Plastic Smaill-Outline 
Transistor Package 





description 


The SN74AHC1G08 is a single 2-input positive-AND gate. The device performs the Boolean function 
Y=AeBor Y =A + Bin positive logic. 


The SN74AHC1 G08 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 


INPUTS | OUTPUT 
eee ee 





H H H 
L X L 
X L L 


logic symbolt logic diagram (positive logic) 
1 
A 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA information Is current as of publication date. Copyright © 1996, Texas instruments Incorporated 
Products conform to specifications per the terms of Texas Instruments | 
standard warranty. Production processing does not necessarily Inciude 


testing of all parameters. TEXAS 
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SN74AHC1G08 
SINGLE 2-INPUT POSITIVE-AND GATE 


SCLS314A — MARCH 1996 — REVISED MAY 1996 _ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VeG : sisduerin ke cae ete taeews dee oeut thine eae te5oesesarguede -0.5Vto7V 
Input voltage range, V; (See Note 1) ......... cece ccc ccc e reece tent e seen ee eeeeeeennes ~0.5Vto7V 
Output voitage range, Vo (See Note 1) ....... eee eee eee ence eect ee eens ~—0.5 V to Voc + 0.5 V 
Input clamp current, Iyq (Vj<O OF Vi > VG)... cece cece eee eee eee e eee ee ee tneeeeeeseenees —-20mA 
Output clamp current, IoK (Vo <O OF VQ >VeC) «0. eee cnet ee eee eee e ete e ene eeteeeeee +20 mA 
Continuous output current, Io (Vo =O tO VOC) ..-. cee cece cece erect eee nee eee ete neeeeeees +25 mA 
Continuous current through Voc Or GND ..... cece cece reece teen nee eeeeeeennnes +50 mA 
Maximum power dissipation at Ta = 55°C (in still air)(see Note 2) 21... . cece ccc eee cee e eens 0.2 W 
Storage temperature range, Tytg 1... eee cece eee eee eee e tenet eet e teen teen eens —65°C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

) 2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 25 

millimeters. 


recommended operating conditions (see Note 3) 


Vcc Supply voltage 


Voc =2V 
Voc =3V 
Voc = 5.5 V 
Voc =2V 
Voc =3V 


UNIT 
Voc = 5.5 V 


VI Input voltage 
Vo Output voltage 0 
mA 
mA 
°C 









Le) 


< 
2) 





| VIH _ High-level input voltage 









VIL Low-level input voltage 






Veo =2V LA 
Voc =3.3Vt0.3V 
Voc =5V+0.5V 
Voc =2V 

Voc =3.3V+0.3V 
Voc =5V+0.5V 
Voc =3.3V+0.3V 
Voc =5V+0.5V 


Ta Operating free-air temperature 


NOTE 3: Unused inputs must be held high or low to prevent them from floating. 


= 





IOH High-level output current 










loL Low-level output current ma 





ns/V 


At/Av __ Input transition rise or fall rate 


100 
85 





—40 


? 
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SN74AHC1G08 
SINGLE 2-INPUT POSITIVE-AND GATE 


SCLS314A — MARCH 1996 — REVISED MAY 1996 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 











Ses 
lol =-50 uA Tav[ es 3 | 20 

VoH Tasv[ 4445 [4a sv 
loneamaSSCSC~—~—SCSS nme SC*dtC 
OL = 60 WA 

Vou ’ 
ones SSCSC~C~—SsSSCS av] SS~S~—t a te 
fionwsmaSCS™~—CSS | SS~S~« YC 

i [AorBinpuis_[vi=vocor@nD SCS sv COs 

icc [Wiz Vocor@nd,o-0 ————~i sev) ——SC—SdT SSCS 

roy 





switching characteristics over recommended operating free-air temperature range, 
Voc = 3.3 V + 0.3 V (unless otherwise noted) (see Figure 1) 


FROM TO OUTPUT Ta = 25°C 
PARAMETER (INPUT) (OUTPUT) CAPACITANCE | MIN. TYP MAX UNIT 


tPLH 6.2 8.8 1 10.5 
AorB Y C_ = 15 pF : 
tPHL 6.2 8.8 1 10.5 


tPLH 87123 
AorB Y C.. = 50 pF 
HL a7 123 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V + 0.5 V (unless otherwise noted) (See Figure 1) 


FROM TO OUTPUT TA = 25°C 
eeoemeret (INPUT) (OUTPUT) CAPACITANCE | MIN. TYP MAX ba 
| LH 
PLM AorB Y Cy = 15 pF 
ee) 
PLA AorB Y C, = 50 pF 
operating characteristics, Vo¢ = 5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 
Cod Power dissipation capacitance Noload, f=1MHz 



















OPNIN 










co 
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SN74AHC1G08 
SINGLE 2-INPUT POSITIVE-AND GATE 


SCLS314A —- MARCH 1996 — REVISED MAY 1996 


PARAMETER MEASUREMENT INFORMATION 


From Output Test nut: <_<... 3V 
Under Test | Point (see Note B) 50% Vcc 50% Voc 
ov 
Cc |. | 


L 
(see Note A) [ tPLH 49 i tPHL 


| ——— VOH 
= ee 50% Voc 50% Voc 

utpu : V 

LOAD CIRCUIT | : —pi—t 
tPHL + aad 
| | VOH 
Out-of-Phase 
. Output 50% Voc 50% Vcc 


——— Vor 


VOLTAGE WAVEFORMS 
DELAY TIMES 


NOTES: _A. Cy includes probe and jig capacitance. 


B. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 3.ns, tf =3 ns. 
C. The output is measured with one input transition per measurement. . 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74AHCT1G08 
SINGLE 2-INPUT POSITIVE-AND GATE 


SCLS315A —- MARCH 1996 — REVISED MAY 1996 





@ Inputs Are TTL-Voitage Compatible DBV PACKAGE 

@ EPIC™ (Enhanced-Performance Implanted ee eee 
CMOS) Process aT hy 

@ High Latch-Up Immunity Exceeds 250 mA Bf a 
Per JEDEC Standard JESD-17 GNo [ hy 


@ Packaged in Plastic Small-Outline 
Transistor Package 


description 


The SN74AHCT1G08 is a single 2-input positive-AND gate. The device performs the Boolean function 
Y=AeBor Y =A + Binpositive logic. 
The SN74AHCT1G08 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 


INPUTS | OUTPUT 
pA BY UY 


H H H 
L X L 
X L L 


logic symbolt logic diagram (positive logic) 
1 
; | 
2 Y A 


T This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 





EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA Information Is current as of publication date. Copyright © 1996, Texas Instruments Incorporated 
Products conform to specifications per the terms of Texas instruments 1] | 
standard warranty. Production processing does not necessarily Include 

testing of all parameters. | 
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SN74AHCT1G08 
SINGLE 2-INPUT POSITIVE-AND GATE 


SCLS315A —- MARCH 1996 — REVISED MAY 1996 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


SUPPIY Vollage TANGO: VGC chick tet cadadescanoude cae taneaeaaheus cues taease eens -0.5Vto7V 
input voltage: range;. Vj (See: NOtO 1)... ts beans ted we ce saan aioe kekse Oe ctenews -0.5Vto7V 
Output voltage range, Vc (See Note 1) ....... cece cece cece ee eect ence ee eee eeeneees -0.5Vto7V 
Input clamp current, liq (Vj<O Or Vi>Voc) «2. cece eee eee eee nett tence eee teenie eens —20mA 
Output clamp current, lox (Vo <O Or VQ > VC) «eee cece eee erence eee eee teen eeeneees — 20 mA 
Continuous output current, IE (Vo =O tO VOG) .. cece cece cece rete eter eee e eee e eee e eee eeeteee +25 mA 
Continuous current through Voc Or GND ... 1. cece eee ee eee teen e eee e tenet eens +50 mA 
Maximum power dissipation at Ta = 55°C (in still air)(See Note 2) 2... kee ee ce eee eee eee 0.2 W 
Storage temperature range, Totg .--- see cere eee erence e eee e eee eet ete eneee —65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 25 
millimeters. 


recommended operating conditions (see Note 3) 


[MIN MAX] UNIT 
Voc Supply voltage 
[viny _Highevelinputvotage———SSOSC~—S—~—S—C—‘“—sS*S*—*~—‘“‘—‘“‘~‘“‘<;7<;7<S;SCSCSCSS*dSCt TY 
Vin _Lowdevelinputvolage——=—S~C~“—~S*~—~—‘“‘—*S*S~*—“—sS*SCSC~*~‘“sSCS*S*~“—~CSsCS~SsSsSsSSSC‘“‘i YC CS 
[vi_sinputvoltage 


Vo. Output voltage 0 Vcc 
loH High-level output current FB mA 
IOL Low-level output current 


At/Av Input transition rise or fall rate 
TA Operating free-air temperature 





NOTE 3: Unused inputs must be held high or low to prevent them from floating. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 







VOL 45V 
io. = 8 mA 
Py _|i=Vog er GND 
Vi=VocorGND, _ Io=0 es 





Alcct One input at 3.4 V, Other inputs at Vcc or GND 1.35 
[_G, __ [i= Voc or GND Dev {4 wf 10) pF 


+ This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or VCC. 
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SN74AHCT1G08 
SINGLE 2-INPUT POSITIVE-AND GATE 


SCLS315A — MARCH 1996 — REVISED MAY 1996 


switching characteristics over recommended operating free-air temperature range, 
Voc = 5 V+ 0.5 V (unless otherwise noted) (See Figure 1) 


FROM LOAD —_Ta= 25° __ | TAS25°C 
PARAMETER (INPUT) eae CAPACITANCE TYP MAX UNit 
eS Sa ae 
operating characteristics, Voc = 5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 
Cpd Power dissipation capacitance No load, f= 1 MHz 










PARAMETER MEASUREMENT INFORMATION 


From Output Test input = (#s§s§ ZN 3V 
Under Test | Point (see Note B) 1.5V 1.5V ids 
| | 
(see en rT tPLH ¢—s > tPHL 


l | ——-— VOH 
aps | 15 M 1.5V 
utpu ' 
: VOL 


LOAD CIRCUIT tPHL 44 + tPLH 
| | 


VOH 
Out-of-Phase 1.5V 1.5V 
Output 
= NOL 
VOLTAGE WAVEFORMS 
DELAY TIMES 


NOTES: A. Cy includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, tr = 3 ns, tf = 3 ns. 
C. The output is measured with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74AHC1G14 
SINGLE SCHMITT-TRIGGER INVERTER GATE 


SCLS321A — MARCH 1996 — REVISED MAY 1996 





@® Operating Range: 2-V to 5.5-V Voc DBV PACKAGE 

@ EPIC™ (Enhanced-Performance Implanted ere 
CMOS) Process 

@ Packaged in Plastic Small-Outline 
Transistor Package 





description NC — No internal connection 
The SN74AHC1G14 contains one inverter gate. The device performs the Boolean function Y = A. 


The device functions as an independent inverter gate, but because of the Schmitt action, gates may have 
different input threshold levels for positive- (V7,.) and negative-going (Vy7_) signals. 


The SN74AHC1G14 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 


INPUTS | OUTPUT 
A Y 
L H 
logic symbolt logic diagram (positive logic) 
4 


2 
A as, y 
A Y 
Tt This symbol is in accordance with ANSIEEE Std 91-1984 


and IEC Publication 617-12. 






EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCT PREVIEW Information concerns products In the formative or Copyright © 1996, Texas Instruments Incorporated 
design phase of development Characteristic data and other i 


oe fications are design goals. Texas Instruments reserves the right to EXAS 
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SN74AHC1G14 
SINGLE SCHMITT-TRIGGER INVERTER GATE 


SCLS321A — MARCH 1996 - REVISED MAY 1996 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply vollage Tange; Vee: sxusdencin casita ncaa toeks ota saveuues aie nda ea adawhete ets -0.5Vto7V 
Input voltage range, V, (See Note 1) ...... cc ccc ec ccc eee c eee e reece tee serensseseene -0.5Vto7V 
Output voltage range, Vo (see Note 1) ........ cece ccc cee eee eee t ee eeeaenes -0.5 V to Voc + 0.5 V 
Input clamp current, I|K (Vj<O Or Vi>Voc) ... 2. ccc e ene tenet eeeeeeeneeeneeeee — 20 mA 
Output clamp current, IoK (VO <O Or VQ > Voc) .... eee e cect cece ete eee e teen ene eneeenes + 20mA 
Continuous output current, Io (Vo =O tO Voc) ...- eee rece eect cece e eee e eee eeneneenes +25 mA 
Continuous current through Voc Or GND ....... cece cece ee eee eee eee tenet eee ee eeees +50 mA 
Maximum power dissipation at Ta = 55°C (in still air)(see Note 2) 21... eee ee cee eee 0.2 W 
Storage temperature range, Tgtg ..-. eee cece eee eee tect e eet eet eee e ene nes —65°C to 150°C 


tT Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1. The input and output voitage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 25 
millimeters. 


recommended operating conditions (see Note 3) 

Vcc Supply voltage aa 

Vi imputvolage —SSC~“—*S*S*~*~—‘“‘“—*S*S*S*S*SC—‘“—~*~S*S*s*~*s‘“‘~;~‘~;*;*;*™*~*é*dCSC‘*CCSYLCWC*’ 
Vo Output voltage [0 vool v_| 


| [Voc =2V ] 
Voc =33V03V 


eee 
ee | 


















lOH High-level output current 






| Voc =3.3V+t0.3V 
Vec=5Vt05V | 





3 
> 


IOL Low-level output current 















TA Operating free-air temperature 


NOTE 3: Unused inputs must be held high or low to prevent them from floating. 
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SN74AHC1G14 
SINGLE SCHMITT-TRIGGER INVERTER GATE 


SCLS321A — MARCH 1996 - REVISED MAY 1996 





electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 





















UNIT 





T | Tae25°C 
PARAMETER TEST CONDITIONS —_Ta=250 _ 
TYP MAX 
ts <2 OE 
rasv [Sts | iS 
av[ 0 _ 


Positive-going input 
i 





VT- 
Negative-going input 
threshold voltage 


3.15 
threshold voltage 















AVT 
Hysteresis 
Vte- VT 





loH=-50¥A Cav [2s 3 | 29 
Vou = 
flon==ama—SSCSC~—S av aw C*dC Cd 





PRODUCT PREVIEW 







| 

flon=-8ma—SSSC~—SCS—S A me SCSC~*dSCt Cd 

OL = 50uA 

fousama SSS av Pa 

flon=8mA SSS A Pte 
[is VogorgndSSOCS™~—SSCS wv | 
Vi=VogerGND, __1o=0 rssv |S SO 
[GdieVogerandSSOS—~—SS sv Por 





switching characteristics over recommended operating free-air temperature range, 


Vcc = 3.3 V + 0.3 V (unless otherwise noted) (see Figure 1) 
=a 


FROM TO LOAD 
EORANE IEG (INPUT) (OUTPUT) CAPACITANCE TYP MAX 

a 

— 

es ae CL = 50 pF 
switching characteristics over recommended operating free-air temperature range, 
Voc = 5 V+ 0.5 V (unless otherwise noted) (see Figure 1) 

AS 25°C 


FROM TO LOAD 
Kass (INPUT) (OUTPUT) CAPACITANCE | MIN TYP MAX | 
—— 
aes eee : 


0 
| tPHL 
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SN74AHC1G14 | 
SINGLE SCHMITT-TRIGGER INVERTER GATE 


SCLS321A — MARCH 1996 — REVISED MAY 1996 


operating characteristics, Vcc = 5 V, Ta = 25°C | 





PARAMETER TEST CONDITIONS TYP |} UNIT 
Cod Power dissipation capacitance | No load, f= 1 MHz ae 


PARAMETER MEASUREMENT INFORMATION 


Se 3V 
From Output Input 
Under Test ies (see Note B) 50% Vcc 50% Vcc 
Point ! | ov 
CL i. a 
(see Note A) | tPLH a aa ds tPHL 


| ——— VOH 
In-Phase | 50% Vcc 50% Voc 
Output V 

LOAD CIRCUIT ! a 


tPHL >| + tPLH 
| | VOH 
Out-of-Phase 50% Voc 50% Vcc 
Output ——— VoL 


VOLTAGE WAVEFORMS 
DELAY TIMES 


NOTES: A. Cy includes probe and jig capacitance. 
B. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, tr = 3 ns, tf = 3 ns. 
C. The output is measured with one input transition per measurement. . 


Figure 1. Load Circuit and Voltage Waveforms 
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@ Inputs Are TTL-Voltage Compatible DBV PACKAGE 
@ EPIC™ (Enhanced-Performance Implanted Needle: 
CMOS) Process 
) NC U I Voc 
@ Packaged in Plastic Small-Outline | Af 
Transistor Package GND f TY 
description NC — No internal connection 


The SN74AHCT1G14 contains a single inverter gate. The device performs the Boolean function Y = A. 


The device functions as an independent inverter gate, but because of the Schmitt action, gates may have 
different input threshold levels for positive- (V7,) and negative-going (V7_) signals. 


The SN74AHCT1G14 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 


INPUTS | OUTPUT 
A Y 
H L 
a H 
logic symbolt logic diagram (positive logic) 


2 4 
, 2 __[ 7 $+ —* 1 
A Y 
Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 


and IEC Publication 617-12. 






EPIC is a trademark of Texas Instruments Incorporated. . 


PRODUCT PREVIEW Information concerns products in the formative or Copyright © 1996, Texas Instruments Incorporated 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage ranges VGC 21. 2.0nd ww attenscaigaiecd ina anew erm ayes beware wise wees aacase -0.5Vto7V 
Input voltage range, V; (see Note 1) ........ ccc cece ee cence cece eee eeeteeentesenes -0.5Vto7V 
Output voltage range, Vo (see Note 1) ....... cece eee eect eee etree ence neeeeneeees -0.5Vto7V 
Input clamp current, IK (Vj<O OF Vj>VoC) ....- cece cece eee tee teeees Pr ee ee —20mA 
Output clamp current, lox (Vo <O Or vVO> VEG) ..- cece cece cece e eee e eee e teeter eeeenenes —20mA 
Continuous output current, Io (Vo =O tO VOC) ..- eee ec cece cence cence eee et eeseeeteeeneas +25 mA 
Continuous current through Voc Or GND ....... 2 ccc cece cence eee een nneneeeeeas +50 mA 
Maximum power dissipation at Ta = 55°C (in still air)(see Note 2) 2.1... eee cece cece eee eens 0.2 W 
Storage temperature range, Tsig .---- cece cece eee eect eee e tenet eet teen eeneees —65°C to 150°C 


tT Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 25 
millimeters. | 


recommended operating conditions (see Note 3) 


MINX NT 
Voo___ Supply voltage | 45 55] VV 
VIH High-level input voltage 7 | ar 6CUdf CU 













VIL Low-level input voltage a 
[vi____Input votage ro ssl v_| 
Vo Output voltage 0 Vcc } vi | 








lIOH High-level output current PBL mA 
loL Low-level output current | a i 
At/Av Input transition rise or fall rate | 20] ns/V | 


TA Operating free-air temperature 





=a 86 





NOTE 3: Unused inputs must be held high or low to prevent them from floating. 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


Ta = 25°C 
PARAMETER TEST CONDITIONS 
MIN TYP MAX 
a pasv | 
Positive-going input 















VT- 
Negative-going input 
‘threshold voltage 


AVT rasv [oa 1a] 0a ta 
Hysteresis Vr. VT-) 0.5 16] 05 16 








flon==50ASSCSC~C~—~SCSCS ag | ats Cd 

Be 

flon=S0ASSSOSCS~—SSSCS nv | 

flou=8maA SSCS tg 
$$ = =f = 
ioc VieVocerGND, Io=0 rssv |S SO 






[i idieVocorand SCC OPO 


switching characteristics over recommended operating free-air temperature range 
Voc = 5 V+ 0.5 V (unless otherwise noted) (see Figure 1) 


FROM TO LOAD ous 25°C 
PARAMETER (INPUT) (OUTPUT) | CAPACITANCE =a _ Reatatat ah 


| tpLH 


canes eve) 
| PH 


operating characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 










Power dissipation capacitance Noload, fx=1 MHz | 12{ pF | 
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PARAMETER MEASUREMENT INFORMATION 


From Output 2 cs, a a ee 3V 
Test Input 
CL | 
(see Note A). | tPLH +4 i tPHL 


mg | | ===< -VOH 
suas | #1.5V " 1.5V 
LOAD CIRCUIT mit | VoL 


tPHL —4—>} $— tPLH 


V 
Out-of-Phase | | OH 
Output 1.5V 1.5V 
ee NOL 
VOLTAGE WAVEFORMS 
DELAY TIMES 


NOTES: A. Cy includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, tp = 3 ns, tf=3 ns. 
C. The output is measured with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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@ Operating Range: 2-V to 5.5-V Voc DBV PACKAGE 
@ EPIC™ (Enhanced-Performance Implanted ei aa 
CMOS) Process 


@® High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 


@ Packaged in Plastic Small-Outline 
Transistor Package 





description 


The SN74AHC1G32 is a single 2-input positive-OR gate. The device performs the Boolean function 
Y=A+Bor Y =A e Bin positive logic. 
The SN74AHC1G32 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 


- pres. eu 
H 
H 
L 


logic symbolt logic diagram (positive logic) 
1 


A >1 4 A 
2 


Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 





EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA information Is current as of publication date. Copyright © 1996, Texas Instruments Incorporated 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply Vollage 1ande:. VGC: «sews cewiu nis tees berreetarast coh eeayetonyeeee eek ieaies -0.5Vto7V 
Input voltage range, V; (see Note 1)... 02... ec ccc eee eee ete nent ne ee ee eneeeees -0.5Vto7V 
Output voltage range, Vo (see Note 1) 2.2... cece ec cece cece eee e cette teenies ... 70.5 V to Voc + 0.5 V 
input-clamp Current WiclV (<0) adeaes woe Saw as eaede edna dated rea sae eed RAN Iea ens dee -20mA 
Output clamp current, lox (Vo <0 Or VQ > VEC) .. cece eect tee e eee e tenet eee ee eenenes +20 mA 
Continuous output current, IQ (VO =O tO VoC) ..-. eee eee eee eee eee ee ee nen nenees +25 mA 
Continuous current through Voc or GND ... 2... cece ee teen ee eenees +50 mA 
Maximum power dissipation at Ta = 55°C (in still air)(see Note 2) 1... cece eee eee eee eee s Oe W 
Storage temperature range, Tgtg «2+... sees sees eee oaaweenh cesses pile e daaw annals -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 25 
millimeters. 


recommended operating conditions (see Note 3) 


IN AX NT 
Voc Supplyvoltage 
Weo=2v dT 
VIH High-level input voltage V 
Woc=2v_ «| —SC=i 
VIL Low-level input voltage : Voc=3V Ti 
Voc = 5.5 V 1.65] | 
Vi mputwotageSSCSC~—CSC‘C~C;C;~;~C;~;~;*~*~‘C;~S~S~S | 
Woo=2v_—~«|~—SCSC SOA 
IOH High-level output current . Voc=3.3Vt03V | 4 mA 
Woo=5Ve05v | 8 
Woo=2v_ «| —SC~*O YS 
lOL Low-level output current Voc=3.3Vt03V |  — 4] oe 
Weo=sve05V | | 
100 
=40 











At/Av Input transition rise or fall rate Penne 3 
Voo=5Ve05V | __20 
TA Operating free-air temperature 


NOTE 3: Unused inputs must be held high or low to prevent them from floating. 
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electrical characteristics over recommended operating free-air temperature range (unless 















otherwise noted) 
Sa 
PARAMETER TEST CONDITIONS Vcc 
loH =~ 50 vA 29S | 
Von Pasv [ as 45 | 4a dV 
| 
lo. =50 nA 
VoL 
= Voc or GND Pesv [sort tt] oa 
oC | 
Vi= Voc or GND Pov 2 10) ot oF | 
switching characteristics over recommended operating free-air temperature range, 


IN 
4 4. 
1 
1 
1 
Vj ; 
Vi=VooerGND, _19=0 Pssv [CO 
10 
Vcc = 3.3 V + 0.3 V (unless otherwise noted) (see Figure 1) 





FROM | TO | LoaD 
PORAMeTEN (INPUT) (OUTPUT) CAPACITANCE 
| 
. O, = 15 pF 





| 
eae a ae . Gres cnee 
| 


switching characteristics over recommended operating free-air temperature range, 


Vcc = 5 V+ 0.5 V (unless otherwise noted) (see Figure 1) 


he FROM | TO. LOAD TA = 25°C 
PARAMETER (INPUT) (OUTPUT) CAPACITANCE | MIN. TYP MAX UNIT 
38 5.5 
tPHL | 3.8 5.5 : 
t 53. 75 
ieee . C) = 50 pF 
tPHL | = | 7 5.3 7.5 5 


operating characteristics, Vcc = 5 V, Ta = 25°C 







PARAMETER _ | | TEST CONDITIONS UNIT 













Cpd Power dissipation capacitance | Noload, f=1MHz 
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PARAMETER MEASUREMENT INFORMATION 


From Output Test Input =2f(G$GaeW JON 
Under Test | Point (see Note B) 50% Vcc 50% Vcc 
0V 
(see Note A) tPLH +> i tPHL 
l | =i" VOH 
= pea l 50% Voc 50% Voc 
LOAD CIRCUIT ee | | VoL 
t 
tpHL — r ai ae PLH 
| | VOH 
Out-of-Phase 50% Voc 50% Voc 
Output 22s Vor 
VOLTAGE WAVEFORMS 
DELAY TIMES 


NOTES: A. Cy includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 3 ns, t#=3 ns. 
C. The output is measured with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SINGLE 2-INPUT POSITIVE-OR GATE 
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@ Inputs Are TTL-Voltage Compatible DBV PACKAGE 
@ EPIC™ (Enhanced-Performance Implanted ee 
CMOS) Process 
Al I Voc 
@ High Latch-Up Immunity Exceeds 250 mA Bf 
Per JEDEC Standard JESD-17 GNp f ly 


@ Packaged in Plastic Small-Outline 
Transistor Package 


description 


The SN74AHCT1G32 is a single 2-input positive-OR gate. The device performs the Boolean function 
Y =A+Bor Y =A e Binpositive logic. 
The SN74AHCT1G32 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 


— CUTE 


H 
H 
L 





logic symbolT logic diagram (positive logic) 
a Y B | 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 


EPIC is a trademark of Texas Instruments Incorporated. 


\ PRODUCTION DATA information Is current as of ublleation ate Copyright © 1996, Texas Instruments Incorporated 
Products conform to specifications per the terms of Te: 1 - 
standard bhatt Production processing does not pont include 
testing of all parameters. I 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)T 


Supply voltage (ange; VGG< science ee ed ened en ehewean an coee Sa ee atta wean meets -O.5Vto7V 
Input voltage range, V; (see Note 1)... . 0. cece cece eee ete ee enn seen eeenes -~0.5Vto7V 
Output voltage range, Vo (See Note 1) ..... 6. eee cece ccc c cece cece eee nee eee eeenes -0.5Vto7V 
Input clamp current, ljq (Vj<O Or Vi>Voc) ..--- cece eee eee eee eens pag eneutesasou ls -20mA 
Output clamp current, IoK (VO <O Or VQ > Voc) ... cece cece eee eee teen ene e ne ee eee eeeees —20 mA 
Continuous output current, Io (VQ =OtO Voc) ...- eee cece ee eee reece eee tees eeeees Gee: +25mA 
Continuous current through Voc Of GND .... 2. ccc ce tee eee erence eenees +50 mA 
Maximum power dissipation at Ta = 55°C (in still air)(see Note 2) 2.0... cece cece eee eee eee 0.2 W 
Storage temperature range, LP ee ee eee eee —65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 25 
millimeters. 


recommended operating conditions (see Note 3) 






[Min MAX] ONT 











Vcc Supply voltage . . | 45 855] VO 
VIH High-level input voltage i ae 
VIL Low-level input voltage a: a 
Vi Input voltage | a a 
Vo Output voltage 
Oe High-level output current PBA 
lo Low-level output current FB mA 









ATS Input transition rise or fall rate | 20] ns/V 
Operating free-air temperature | 40 as] -o | 


or 3: Unused inputs must be held high or low to prevent them from floating. 









electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
—_TA=25°0 __ 25°C UNIT 
TYP MAX 


PARAMETER TEST CONDITIONS voc tg 
lo -— 50 
eB 4.5V 
ae =-8mA 














i ae 3.15 
V 
7 es or ee 
lou = 50 HA eae HTS 
VOL ot=— 4.5V V 
lo. = 8 mA ee) ee 
P= Veg or GND es ee ee 
ae eee 5A av} MRE aE" 
Aloct One input at 3.4 V, Other inputs at Voc or GND 





ae Te ee) 
a dvisvogerno SSCS | or 


+ This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Vcc. 
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switching characteristics over recommended operating free-air temperature range, 
Voc = 5 V+ 0.5 V (unless otherwise noted) (see Figure 1) 


FROM TO LOAD TAs 250 __ | Ta e2erc 
Ane ves (INPUT) (OUTPUT) CAPACITANCE TYP MAX 
eae SR 


Se 
a 9 | 


operating characteristics, Voc = 5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 
Cpd Power dissipation capacitance No load, f= 1 MHz 











PARAMETER MEASUREMENT INFORMATION 


From Output Test Input = (se x JN 3V 
Under Test | Point (see Note B) 1.5V 1.5V 
| | OV 
(see ie iT tPLH e+ i tPHL 


| | ——— VOH | 
iP bee | #15 KV 
utpu ’ 
‘i l VOL 


LOAD CIRCUIT tpHL —H ¥ einai teLH 
V 
Out-of-Phase | 1.5V | 1.5V on 
Output ; ; 
——— VOL 
VOLTAGE WAVEFORMS 
DELAY TIMES 


NOTES: A. Cy includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 3 ns, tf =3 ns. 
C. The output is measured with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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@ Operating Range: 2-V to 5.5-V Voc DBV PACKAGE 
@ EPIC™ (Enhanced-Performance Implanted dese cata 
CMOS) Process 


@® Packaged in Plastic Small-Outline 
Transistor Package 





description 


The SN74AHC1 G86 is a single 2-input exclusive-OR gate. The device performs the Boolean function Y = A® B 
or Y = AB + AB in positive logic. 


Acommon application is as a true/complement element. If one of the inputs is low, the other input is reproduced 
in true form at the output. If one cf the inputs is high, the signal on the other input is reproduced inverted at the 
output. 


The SN74AHC1G86 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE. 


[inputs | output 
u 


L L 
H H 
L | H 
| L 


tT This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 







L 
L 
H 
H 





logic symbolt 





EPIC is a trademark of Texas Instruments Incorporated. 
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SN74AHC1G86 
SINGLE 2-INPUT EXCLUSIVE-OR GATE 


SCLS323A —- MARCH 1996 — REVISED MAY 1996 


exclusive-OR logic 


An exclusive-OR gate has many applications, some of which can be represented better by alternative logic 
symbols. 


EXCLUSIVE-OR 


+ a> =D =D =D 


These are five equivalent exclusive-OR symbols valid for an SN74AHC1G86 gate in positive logic; negation 
may be shown at any two ports. 


LOGIC-IDENTITY ELEMENT EVEN-PARITY ELEMENT ODD-PARITY ELEMENT 
=i —* 
The output Is active (low) The output Is active (low) The output Is_ active 
if all Inputs stand at the if an even number of (high) ifan odd number of 
same logic level (i.e., inputs (i.e., 0 or 2) are inputs (i.e, only 1 of 
A=B). active. : the 2) are active. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)T 


Supply voltlagevrande: Voc: <¢)..cvaedcuniot ese aera edn teed aldieer ovat ba eae ~0.5Vto7V 
Input voltage range, V; (see Note 1) ......... cece ce eee eee nee e ee eeneeees ~0.5Vto7V 
Output voltage range, Vo (see Note 1) ...... cece ccc eee tect tence eee e eens -0.5 V to Voc + 0.5 V 
INDULCIaMp CUITFENE Nie (Vi< 0) casei cee ia eee tp ews een es alee wba ee eee as —20 mA 
Output clamp current, lox (Vo<0 Or VG > VGC) os cares bane real bese ca nengaw yoeaes tesdsae eats +20 mA 
Continuous output current, Io (Vo =O tO Voc) 6. cece cee eee eee e eee e eee eee nees +25 mA © 
Continuous current through Voc Or GND .. 0. cece eee nent eee eeeeeeees +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2) ................ Soa Nant Atorereers 0.2 W 
Storage temperature range, Tyg... ss eee eee e eet e ee eeeetet eee eee nents -65°C to 150°C 


Tt Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 
25 millimeters. 
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recommended operating conditions (see Note 3) 


en 
Yoo Supply votage [2 ss] v | 


VIH High-level input voltage 


VIL Low-level input voltage 


VI Input voltage 


Vo Output voltage 


IOH High-level output current 


lOL Low-level output current 


At/Av _ Input transition rise or fall rate 


Ta Operating free-air temperature 
NOTE 3: Unused inputs must be held high or low to prevent them from floating. 





electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 


METER 
oe MIN TYP MAX 










TEST CONDITIONS 






lOH = —50 pA 


> e 
on] © 


lIOH =—4 mA 


A 

O17} G7 Ph 
<j<p<[<j< 
BS 

BAS 

AN 

ol 
alAlN: 

BS 
i 


IOH =-8 mA 


loL =4mA 

loL = 8 mA 

Vi = Voc or GND 

Vi = Voc or GND, lo 


hh A or B inputs 


It 
So 

(oom ie) 

<j<[< 

| 

a 

J, 

Lk 


pay sh naa 
aAlalafapfola 
<j;<[<j}<j< 
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switching characteristics over recommended operating free-air temperature range, 
Voc = 3.3 V + 0.3 V (unless otherwise noted) (See Figure 1) 


FROM OUTPUT —A= = 25°C 
PARAMETER (INPUT) eure CAPACITANCE TYP MAX UNIT 
tPHL 
1 16.5 
ao AorB Cl = 50 pF : 
tPHL 9.6 _146 


switching characteristics over recommended operating free-air temperature range, 


Voc = 5 V+ 0.5 V (unless otherwise — (see Figure 1) 

| FROM OUTPUT 

(INPUT) eae CAPACITANCE TYP MAX ae 

= seer 

6388 
—— AorB CL = 50 pF 

6a 88 

operating characteristics, Voc = 5 V, Ta = 25°C | 


PARAMETER | TEST CONDITIONS UNIT 



























Cod Power dissipation capacitance No load, f= 1 MHz 
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PARAMETER MEASUREMENT INFORMATION 


From Output Test 
Under Test | Point 
CL 
(see Note A) i 


LOAD CIRCUIT 


Timing Input lee. Vec 
sa alias 50% Vcc 
| OV 


tsy ¢— | 


50% Vcc 


Data Input 50% Vcc 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


NOTES: A. Cy includes probe and jig capacitance. 


(see Note B) 


Out-of-Phase 50% Voc 50% Vcc 
Output ——-— VOL 


er aan Vec 
Input 
50% Vcc Yk 50% Voc 
| OV 


tPLH 4 le ‘PHL 


In-Ph _ ee 
pa l 50% Voc 50% Voc 
| VOL 


| \¢—pi—_ t 
tPHL >| ess 
| | 


VOH 


VOLTAGE WAVEFORMS 
DELAY TIMES 


B. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 3 ns, t¢ = 3 ns. 
C. The output is measured with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74AHCT1G86 
SINGLE 2-INPUT EXCLUSIVE-OR GATE 


SCLS324A — MARCH 1996 — REVISED MAY 1996 





@ Inputs Are TTL-Voltage Compatible DBV PACKAGE 
(TOP VIEW) 


@ EPIC™ (Enhanced-Performance Implanted 
CMOS) Process | 


@ Packaged in Plastic Small-Outline 
Transistor Package 





description 


The SN74AHCT1G86 is a single 2-input exclusive-OR gate. The device performs the Boolean function 
Y =A@ Bor Y = AB + AB in positive logic. 


The SN74AHCT1 G86 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 


INPUTS | OUTPUT 
ee ee 


L 
H 
H 
L 


Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and !EC Publication 617-12. 






L 
H 
L 
H 





L 
L 
H 
H 





logic symbolt 


EPIC is a trademark of Texas Instruments Incorporated. 
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SCLS324A — MARCH 1996 — REVISED MAY 1996 
exclusive-OR logic 


An exclusive-OR gate has many applications, some of which can be represented better by alternative logic 
symbols. 


EXCUSIVE OR 


+"; SD- 3D—- SID SID 


These are five equivalent exclusive-OR symbols valid for an SN74AHCT1 G86 gate in positive logic; negation 
may be shown at any two ports. , 


LOGIC-IDENTITY ELEMENT 


EVEN-PARITY ELEMENT 


= 


The output Is active (low) 
if all inputs stand at the 
same logic level (i.e., 
A=B). 


The output is active (low) 


_ if an even number of 


Inputs (i.e., 0 or 2) are 
active. 


ODD-PARITY ELEMENT 


The output is active 
(high) ifan odd number of 
inputs (i.e., only 1 of 


the 2) are active. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)T 


Supply voltage range, Voc ....-- Riss Seek ewe ea nals Saeee are ee rea eieies bane -0.5Vto7V 
Input voltage range, V; (see Note 1)........... Boia sade Ata hee 20 argh er eee athe an eaten aaa he -O0.5Vto7V 
Output voltage range, Vo (see Note 1) ...... 2. cee ccc eee eee ee eee rene ne eeeeee -0.5Vto7V 
Input clamp current, liq (Vj<O Or Vi>Voc) .... eee ee eee ete e ee ee eee e eee e nee eeeeneees —-20mA 
Output clamp current, IoK (Vo <O Or VO > Vo) .- cece ect eet ee teen e eee eee ee ee eens —20 mA 
Continuous output current, Io (Vo =O tO Voc) ...- eee ee eee eee eee eee ee e eee e eee ee eens +25 mA 
Continuous current Through VGG Or GND: sc0c cn gee stn edidlvaw Cee eee eid ici iva edee caw te +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2) .... 6... eee cece eee 0.2 W 
Storage temperature range, Tgtg ..------ eee eee eee eee eee ere —65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 
25 millimeters. 


recommended operating conditions (see Note 3) 


ee 0 
VIL 
VI 

O 

L 





Low-level input voltage © FOB 
input voltage p55 | 
V Output voltage 0 Voc 







IOH High-level output current 
lo Low-level output current 
At/Av Input transition rise or fall rate 


TA Operating free-air temperature — 40 85 


NOTE 3: Unused inputs must be held high or low to prevent them from floating. 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER TEST CONDITIONS 
V : 
V 


IOH =— 50 pA 
ee ee 
loL = 50 pA 
 . 
ee 1° 
[coi 


| tof Vo = 5.5 V 


T This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Vcc. 





switching characteristics over recommended operating free-air temperature range, 
Voc = 5 V+ 0.5 V (unless otherwise noted) (see Figure 1) 


FROM TO LOAD 
EOAMeEtEH (INPUT) (OUTPUT) CAPACITANCE | MIN TYP MAX 
= 
PHL —— 


5579 
tPHL 





operating characteristics, Voc = 5 V, Ta = 25°C 





PARAMETER TEST CONDITIONS UNIT 
Cod Power dissipation capacitance . Noload, f=1MHz 
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PARAMETER MEASUREMENT INFORMATION 


Input 


(see Note B) 1.5V . 1.5V 
| | ov 


| le—pl-_t 
'PLH ¢—> | PHL 


| : | . 
From Output l Va ——— VOH 
Under Test Test : | In-Phase | 1.5V 1.5V 
Point Output VoL 
2 L 


(see sae TT ‘PHL +> <> 'PLH 


| | | VOH 
ebay ests 1.5V 1.5V 
——— VoL 
LOAD CIRCUIT | VOLTAGE WAVEFORMS 
DELAY TIMES 


NOTES: A. Cy includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, t= 3 ns, tf= 3 ns. 
C. The output is measured with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54AHCO00, SN74AHCO00 
QUADRUPLE 2-INPUT POSITIVE-NAND GATES 


SCLS227A - OCTOBER 1995 — REVISED MARCH 1996 





@ Operating Range 2-V to 5.5-V Voc SN54AHCO00... JOR W PACKAGE 
@ EPIC™ (Enhanced-Performance Implanted STS Oe GP VIEW PW PACKAGE 
CMOS) Process 


@ High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 


@ ESD Protection Exceeds 2000 V Per . — 
MIL-STD-883C, Method 3015; Exceeds 200 V 
Using Machine Model (C = 200 pF, R = 0) 


@ Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip SNS54AHCO0 .. . FK PACKAGE 
Carriers (FK), and Standard Plastic (N) and (TOP VIEW) 
Ceramic (J) 300-mii DIPs 





description 


The ’AHCOO perform the Boolean function 
Y=AeB or Y =A + Bin positive logic. 


The SN54AHCOO is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74AHCOO0 is characterized for 
operation from —40°C to 85°C. 





FUNCTION TABLE 
(each gate) 


INPUTS OUTP 


ae a Oe ees 
HH L 
LX H 
X oL H 


logic symbolt 


NC — No internal connection 





UT 








Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 


EPIC is a trademark of Texas Instruments Incorporated. 
Copyright © 1996, Texas Instruments Incorporated 


PRODUCTION DATA Information is current as of publication date. 
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SN54AHCOO, SN74AHCO00 
QUADRUPLE 2-INPUT POSITIVE-NAND GATES 


SCLS227A —- OCTOBER 1995 - REVISED MARCH 1996 


—— 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


logic diagram, (positive logic) 


Supply voltage (ange: V6C ssstceriknndsdden wees eiaw wera bees iweb beaten teiel shies —0.5Vto7V 
Input voltage range, V; (see Note 1).......... cece cece c eee eee eee e nee eenenans —0.5Vto7V 
Output voltage range, Vo (see Note 1) ......... cc eee eee ee eee cere e en eeees —0.5 V to Voc + 0.5 V 
Input clamp Current Wie (Vr O) ws retested arate sessed 4 sees sited vende seenntadeasGaeeeee ks -—20 mA 
Output clamp current, lox (VQ <O Or VO > VOC) «1. cece eee ete een nese eeeeenenes +20 mA 
Continuous output current, lo (Vo =OtO Voc)... cece e cette teen eee ee ete eenenaes +25 mA 
Continuous current through Voc or GND ......... cece ee eee re tere eee e eee eeeeeees +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2):D package. ................... 1.25 W 

DB or PW package ............. 0.5 W 

N package ..............ce cena 1.1W 
Storage temperature range, Tytg.------ eee e eee eee eee eee een n teen e nee eaees —65°C to 150°C 


tT Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions (see Note 3) 


SN54AHC00 SN74AHCO00 
[MIN MAX] MIN MAX] - 


"Veg SuppywtageSSCSC~“~*~S*S“—‘SCSC“—~“CSsSC“‘—‘“‘“SsSC‘=‘“‘~CS~C~stsi‘“s~S~*rSt ss] sw] 
Woo=sv it ati eid CV 
Voo=s5V +t aes id; 
Woo=2V_ «|S 
Woozsv «+ SST | 
Tv tnputvotage —SSCSCSC—SCSC‘S~‘<;<CS; SSSStTTTtC*dt ls] 
a a 
Woc=asveoayv | i 
Woo=sve0sv |e) ad 
i 
Woc=ssve0av | «i 
Woc=sviosv | [| " 


voo=save0av [vol 100 
At/Av Input transition rise or fall rate 
Voo=S5ve0sv | 2of —20| 


Operating fee airtorperatr ast 


= 3: Unused inputs must be held high or low to prevent them from floating. 















VIH High-level input voltage 

















VIL Low-level input voltage 
















IOH High-level output current 


















loL Low-level output current 
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SN54AHCO0, SN74AHCO00 
QUADRUPLE 2-INPUT POSITIVE-NAND GATES 


SCLS227A - OCTOBER 1995 — REVISED MARCH 1996 


electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
: Ta = 25°C SN54AHC00 | SN74AHCO 
TEST CONDITIONS A C00 | UNIT 
uN TYP MAK] MIN —WAX| MIN WAX’ 


PARAMETER 

orien Pav] 203s [20 | 2. 
V 45V| 44 45 | 44000 |. V 
V 










me PEST 2.6 


. 
loL = 50 0A 
aN 05 
C 
i 


: 2.9 
4.4 
v 
rc SSS~*diM= Voc orgno Si sv CS” 


ee characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V + 0.3 V (unless otherwise noted) (see Figure 1) | 


O 

: an 
ols ama 

C 





OUTPUT 
CAPACITANCE 


* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 





switching characteristics over recommended operating free-air temperature range, 


Voc = 3.3 V + 0.3 V (unless otherwise noted) (see Figure 1) 
SN74AHCO00 
FROM TO : 
PARAMETER ae Sores 
MIN TYP MAX 
| 



















OUTPUT 
CAPACITANCE 
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switching characteristics over recommended operating free-air temperature range, 
Voc = 5 V+ 0.5 V (unless otherwise noted) (See Figure 1) 


- FROM 
PARAMETER (NPUT) 











SN54AHC00 












TO 
(OUTPUT) 


OUTPUT 
CAPACITANCE 














PtH AorB Y Cy = 15 pF 
PHL 
t 5 

PHL 





* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 


switching characteristics over recommended operating free-air temperature range, 
Voc = 5 V+ 0.5 V (unless otherwise noted) (see Figure 1) : 


FROM TO 
PARAMETER (INPUT) (OUTPUT) 
3 
ie S788 
PHL 
1 85 
tPHL 


PARAMETER 


VOL(P) Quiet output, maximum dynamic Vo. 
VOL(V) Quiet output, minimum dynamic Vo. 
VOH(V) Quiet output, minimum dynamic VoH 
















OUTPUT 
CAPACITANCE 






VIH(D High-level dynamic input voltage 
VIL(D) | Low-level dynamic input voltage 
NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 





operating characteristics, Voc = 5 V, Ta = 25°C 
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SN54AHC00, SN74AHCO00 
QUADRUPLE 2-INPUT POSITIVE-NAND GATES 
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PARAMETER MEASUREMENT INFORMATION 


Input Cee Wane ee <e 
From Output (see Note B) 50% Voc ee 
Under Test | | oe 
oan | 
: | > tPHL 
PLH —¢—> 
(see con oT | | ae 
1 In-Phase | 50% Vcc 50% Voc 
= Output VOL 
LOAD CIRCUIT | l¢+—>r-t 
tPHL —4—+| | bai 
l | VOH 
Out-of-Phase 50% Voc 50% Vcc 
Output ——-— VOL 
VOLTAGE WAVEFORMS 
DELAY TIMES 


NOTES: A. Cy includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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@ inputs Are TTL-Voltage Compatible SN54AHCTO00... JOR W PACKAGE 
@ EPIC™ (Enhanced-Performance Implanted i a ee ae 
CMOS) Process 


@ High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 


@ ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 200 V 
Using Machine Model (C = 200 pF, R = 0) 


@ Package Options Include Plastic 
Smail-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip SN54AHCTOO... FK PACKAGE 
Carriers (FK), and Standard Plastic (N) and (TOP VIEW) 
Ceramic (J) 300-mil DIPs 





; “ 
rae) oO aa) 
C2 


description 


The ’AHCTOO perform the Boolean function 
Y =AeBor Y =A+B in positive logic. 


The SN54AHCTOO is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74AHCT00 is characterized for 
operation from —40°C to 85°C. 








FUNCTION TABLE 
(each gate) NC — No internal connection 


INPUTS | OUTPUT 
ee ee 


H H L 
L X H 
X L H 






EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA Information Is current as of publication date. Copyright © 1996, Texas Instruments Incorporated 
Products conform to specifications per the terms of Texas instruments i 


standard warranty. Production processing does not necessarily include EXAS 
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logic symboltT 





t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for D, DB, J, N, PW, and W packages. 


_ logic diagram (positive logic) 


OS OO Saeed 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)+ 


Supply voltage range, Voo ..... cece cece eee een eee e eee eenes Rae aietewa sense wages -0.5Vto7V 
input voltage range,:Vi (SEO NOL 1) ei sc ica ieee ss penauiewadesnts dear weakecaeer sees -0.5Vto7V 
Output voltage range, Vo (See Note 1) 2.0... cece cece cece tence cette eee eneneeeeeeenee ~0.5Vto7V 
Input clamp current, IjqK (Vj< 0 Or Vi> VOC)... ee eee eee cece eect eee e eee e eee nets eeeeeteaee -20 mA 
Output clamp current, lox (VO <O Or VQ>VoC) ..-- cece eee e eet teen nee ene eee teeeeees -20 mA 
Continuous output current, IQ (Vo =OtO VCE) ..- cece cece cere e teeter teen ene e eee eeenenaees +25 mA 
Continuous current through Voc OF GND 2... cece ccc cece ee cee ec eee ee ee tee e nent nee neeeneees +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2):D package ...............006 1.25 W 

DB or PW package .......... ... O5W 

N package ......... aredulews. dbtueaiee 1.1W 
Storage temperature range, Tytg .---- ee cee eee reece eee tenet eect eee teen e eet ee eens -65°C to 150°C 


+t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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SN54AHCT00, SN74AHCTO0 
QUADRUPLE 2-INPUT POSITIVE-NAND GATES 


SCLS229A - OCTOBER 1995 — REVISED MARCH 1996 





recommended operating conditions (see Note 3) 


SN54AHCTOO | SN74AHCTO0 

[MIN _MAX| MIN MAX] ~ 
Vcc Supply voltage 4.5 5.5 
Vi High-level input voltage aaa ee 

os} os) v 








| VIL Low-level input voltage 
Vi Input voltage | 0 5B | 0 5.5 
Vo Oulput volage 
IOH High-level output current |) a 
lOL Low-level output current i i) 
[avy Inputtranstionrissorfalrate SSCS SSS] 






TA Operating free-air temperature 


NOTE 3: Unused inputs must be held high or low to prevent them from floating. 








electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


Ta = 25°C SN54AHCT00 | SN74AHCTO0 
PARAMETER TEST CONDITIONS UNIT 
MIN TYP _MAX| MIN MAX] MIN MAX] 
=r CE BX 
IOH p 45V 


io -8 ma Pes 
ra (SEES ae 
ioL=8 mA ss | ee] te 
sree pot Sf a 
eR wa 
es 2 a 
[4 (wisvocereno vt PE 


* On products ae to MIL-PRF-38535, this parameter does not apply. 
Tt This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Vcc. 










































switching characteristics over recommended operating free-air temperature range, 
Voc = 5 V +0.5 V (unless otherwise noted) (see Figure 1) 


aT aw ae 
FROM eae Mane 
PARAMETER (INPUT) (OUTPUT) CAPACITANCE —A= — ase Ta 


TYP max] MIN MAX’ 


| tp 


1 8 
6579 





(PHL 6579 


* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 
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SN54AHCT00, SN74AHCTO0 
QUADRUPLE 2-INPUT POSITIVE-NAND GATES 
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switching characteristics over recommended operating free-air temperature range, 
Voc = 5 V+0.5 V (unless otherwise noted) (see Figure 1) 


| FROM TO 
Aca lea. (INPUT) (OUTPUT) 
tPHL 


noise characteristics, Vcc = 5 V, C, = 50 pF, Ta = 25°C (see Note 4) 


| | PARAMETER 
TYP MAX 


VOL(P) Quiet output, maximum dynamic Vo. 
VOL(v) Quiet output, minimum dynamic VoL 
VOH(V) Quiet output, minimum dynamic VoH is 
VIH(D High-level dynamic input voltage a Se al 


VIL(D) Low-level dynamic input voltage 
NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 









SN74AHCT00 





LOAD 
CAPACITANCE 










































operating characteristics, Voc = 5 V, Ta = 25°C 7 


PARAMETER TEST CONDITIONS UNIT 
Cay Power dissipation capacitance | | No load, = 1 MHz | 10.5] pF | | 












PARAMETER MEASUREMENT INFORMATIO 





From Output Test Input = i JN 3V 
Under Test | Point | (see Note B) 1.5V 1.5V | 
OV 
CL | | | 
(see Note A) i) tPLH +> | > tPHL 
+ | 


| ——— VOH 
| se | 6 1.5V Mi 1.5V 
LOAD CIRCUIT nen VoL 


tPHL —¢— ++ tPLH 


| | VOH 
seca ls 1.5V 1.5V 
=SeeeS, VOL 
VOLTAGE WAVEFORMS 
DELAY TIMES 


NOTES: A. Cy, includes probe and jig capacitance. 
B. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54AHC02, SN74AHC02 


QUADRUPLE 2-INPUT POSITIVE-NOR GATES 


SCLS254B - DECEMBER 1995 — REVISED MARCH 1996 





Operating Range 2-V to 5.5-V Vcc 


EPIC™ (Enhanced-Performance Implanted 
.CMOS) Process 


Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 


description 


The ’AHCO2 contain four independent 2-input 
NOR gates that perform the Boolean function 
Y=A + BorY =A+B in positive logic. 


The SN54AHCO2 is characterized for operation 
over the full military temperature range of —55°C 
to 125°C. The SN74AHCO02 is characterized for 
operation from —40°C to 85°C. 


FUNCTION TABLE 
(each gate) 


INPUTS OU 
H X 





X H 
L L 


logic symbolt 


SN54AHC02...J OR W PACKAGE 
SN74AHC02...D, DB, N, OR PW PACKAGE 


(TOP VIEW) 





SN54AHC02 .. . FK PACKAGE 
(TOP VIEW) 


O 
© 
S225 4 





NC — No internal connection 





T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 


EPIC is a trademark of Texas Instruments Incorporated. 





PRODUCT PREVIEW Information concerns products In the formative or 


design 


aheroe or is are design goals. Texas Instruments reserves the right to 
¢ 


phase of development. Characteristic data and other i 
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SN54AHC02, SN74AHC02 
QUADRUPLE 2-INPUT POSITIVE-NOR GATES 


SCLS254B - DECEMBER 1995 — REVISED MARCH 1996 


logic diagram (positive logic) 


Det, - 


Pin numbers shown are for the D, DB, J, N, PW, and W packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply VONage Tange; VGC txcociata ent eet athawi een eter ide wane teen gdedamee -0.5Vto7V 
Input voltage range, V; (See Note 1) 2.2... cece cece cece terre eee ete e neces -O0.5Vto7V 
Output voltage range, Vo (see Note 1)... cece eee ee eee eee e eect eee e eens —0.5 V to Voc + 0.5 V 
Input clamp Curent. tic-(V | 0) = seesaw eee tad esvayd esterase ewe leeraitenaeucwanessaekdated —20 mA 
Output clamp current, lox (VQ <0 OF VQ > Voc) ... cece eee eee eee e ee neees .... £20mA 
Continuous output current, Io (Vo =OtO VCE) ..- cece eee e ee eee eee e teen ee eeee Eowakcncaametiest +25 mA 
Continuous current through Voc or GND ... 6. eee eee eee ence eeees +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2):D package ................... 1.25 W 

DB or PW package ............. 0.5 W 

N PACKEOG asc ie eketcen anes 1.1W 
Storage temperature range, Tstg ..----- eee eee eee e teen e eens —65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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SN54AHC02, SN74AHC02 
QUADRUPLE 2-INPUT POSITIVE-NOR GATES 


SCLS254B - DECEMBER 1995 —- REVISED MARCH 1996 


recommended operating conditions (see Note 3) 


SNS4AHCO2 | SN74AHCO2 
[MIN MAXT MIN. MAX] 


voc SupyvotagesSCSC~—~—‘~;~;~;~;*~‘~;~;*~*~*~*~CS*~CS~d'CSC‘ SCY] | VC 
v 
Woc=s5v «| 385 SC«;C 
Voo=2V a) ey 
Woo=sv «|S Ct 
Vo Output voltage 















VIH High-level input voltage 














VIL Low-level input voltage 






















Voc =2V 

Voc =3.3V+0.3V 
Voc =5V+0.5V 

Voc =2V 

Voc =3.3V+0.3V 
Voc =5V+05V 

Voc =3.3V+03V 
Voc =5V+0.5V 


High-level output current 





IOH 





lOL Low-level output current 


At/Av Input transition rise or fall rate 


TA Operating free-air temperature 
NOTE 3: Unused inputs must be held high or low to prevent them from floating. 






electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


Ta = 25°C | SN54AHCO2 | SN74AHCO2 
PARAMETER TEST CONDITIONS 
MIN TYP MAX] MIN MAX] MIN MAX 





IOH = —50 A 





VOL 











[Wie Voc oF ND 55 
[ice [wie Voc rand, to-0 if ssv[ Saf Sit 
To, _[WieVoc or GND Tevp «wf 
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SN54AHC02, SN74AHC02 
QUADRUPLE 2-INPUT POSITIVE-NOR GATES 


SCLS254B —- DECEMBER 1995 — REVISED MARCH 1996 


switching characteristics over recommended operating free-air temperature range, 


Veo = 3.3 V + 0.3 V (unless otherwise noted) (see Figure 1) 
a 
UNIT 
| MIN TYP MAX | 


FROM TO 
PARAMETER (INPUT) (OUTPUT) 
66 7.9 ae 
| tpa*® | 7) 
81 114] 1 13] 
PHL 81 114 


* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 







OUTPUT 
CAPACITANCE 














switching characteristics over recommended operating free-air temperature range, 


Veco =3.3V+0.3 V ae otherwise noted) (see Figure 1) 


FROM TO ‘5 
PARAMETER (INPUT) (OUTPUT) A= 25°C UNIT 


TYP MAX 
sé 7a[ 195 

PLA AorB C = 15 pF 

Pa ro 
SO] 

oa AorB : an Ci = 50 pF 

eal Ei) CT 


switching characteristics over recommended operating free-air temperature range, 
Voc = 5 V+ 0.5 V (unless otherwise noted) (see Figure 1) 
TA = 25°C UNIT 


FROM | TO 
PARAMETER (INPUT) (OUTPUT) 
| TYP MAX 
pee set eae 
— AorB Y C, = 15 pF 
tPHL” -__$6 8) 166 


tPHL 


* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 















OUTPUT 
CAPACITANCE 

















OUTPUT 
CAPACITANCE 















switching characteristics over recommended operating free-air temperature range, 


Vec = 5 V+ 0.5 V (unless otherwise noted) (see Figure 1) 


INPUT 
PARAMETER (INPUT) ureuk Ta = 25°C UNIT 
MIN TYP MAX 
| 
: a AorB 
tPHL 1 6.5 


tPHL 













OUTPUT 
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SN54AHCO02, SN74AHC02 
QUADRUPLE 2-INPUT POSITIVE-NOR GATES 





noise characteristics, Vcc = 5 V, C_ = 50 pF, Ta = 25°C (see Note 4) 


N74AH 
PARAMETER : =e 
MIN TYP MAX 


SCLS254B —- DECEMBER 1995 —- REVISED MARCH 1996 
VOL(P) Quiet output, maximum dynamic VoL Pn) 










VOH(V) Quiet output, minimum dynamic VOH rs Soe 











VIH(D High-level dynamic input voltage 


ViL(D) Low-level dynamic input voltage 








— 
12) 





NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 


operating characteristics, Voc = 5 V, Ta = 25°C 
PARAMETER TEST CONDITIONS 


Cod Power dissipation capacitance per gate No load, f= 1 MHz pF 





PARAMETER MEASUREMENT INFORMATION 


From Output Hes wVeo Ye 50% Veo” me 
rom Outpu Test (see Note B) 50% Vcc 50% Vcc 
Under Test | | OV 
Point | | 

CL tPLH ¢—>—- > | tPHL 
(see Note A) | | l ——— VoH 

In-Phase 50% V 50% V 
= Output ! / : i. \ : Ne 

LOAD CIRCUIT | t 

| tpHL »! paca PLH 

Out-of-Phase | | sOH 
50% Vcc 50% Voc 
Output barnes Voy: 
VOLTAGE WAVEFORMS 
DELAY TIMES 


NOTES: A. Cy includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54AHCT02, SN74AHCTO2 


QUADRUPLE 2-INPUT POSITIVE-NOR GATES 


SCLS262B — DECEMBER 1995 — REVISED MARCH 1996 





@ Inputs Are TTL-Voltage Compatible SN54AHCTO2... J OR W PACKAGE 
SN74AHCTO2...D, DB, N, OR PW PACKAGE 


@ EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 


@ Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 





(TOP VIEW) 





description 
These devices contain four independent 2-input SN54AHCT02... FK PACKAGE 
NOR gates that perform the Boolean function (TOP VIEW) 
Y =A BorY =A +B in positive logic. 28 'O (5s: 


The SN54AHCTO2 is characterized for operation 
over the full military temperature range of —55°C 
to 125°C. The SN74AHCTO2 is characterized for 
operation from —40°C to 85°C. 


FUNCTION TABLE 
(each gate) 


INPUTS OUTPUT 
pA By UY 
H X 


L 
X H L 
L L H 









logic symbolt 


rrazorTrt 





NC — No internal connection 





Tt This symbol is in accordance with ANSIEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 


EPIC is a trademark of Texas Instruments Incorporated. 





PRODUCT PREVIEW information concerns products In the formative or 
design phase of development. Characteristic data and other i 
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SN54AHCT02, SN74AHCTO2 
QUADRUPLE 2-INPUT POSITIVE-NOR GATES 


SCLS262B ~- DECEMBER 1995 - REVISED MARCH 1996 


logic diagram (positive logic) 


2 
1A — 1 3A 10 
, 1Y 9 3Y 
5 | . 
ie 4 ay 3 ay 
23 —~— ap —2 


Pin numbers shown are for the D, DB, J, N, PW, and W packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Voo ...- eee eee eee eee ee eee Kp ena taaG cease a eaeatia seer tN —-0.5Vto7V 
Input voltage range, V; (See Note 1) ...... ccc cece ete tree renee eee e cent een seennee —-0.5Vto7V 
Output voltage range, Vc (See Note 1)... 6. eee cece eee erence tee eeeeenes -0.5Vto7V 
Input clamp current, Ij (Vj<O) 22... cece eee tee eee teens ee ee re eee -20 mA 
Output clamp current, IoK (Vo <O Or VQ > VCE) cc cece cect cette tenet eee e tent ee eee nent eeee -20 mA 
Continuous output current, Io (Vo =O tO Veg) «0. cece cece eee eee e eee e ee eeee Ree aee ones .. +25 mA 
Continuous current through Voc or GND .......... cece eee eee eee enter ee nees etegahaes ss +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2):D package ................... 1.25 W 
DB or PW package ............. 0.5 W 

. N package ..................... 1.1 W 

Storage temperature range, Tgtg .-- 2... reece eee eee teen eee t eee eaten teen nees —65°C to 150°C 


tT Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions (see Note 3) 


aN MA aN WAC 
UNIT 


Supp) votage mee et ane 
IE AAT AE SO SRN SS 
Vi, Lowsevelinputvotage ——SCSCSCSCSCSCSSSSSTCT S| ir 
A RAEI SE 1” 

9 Vos 
Pow Habit eupatoaren eo 
= A MOON] Kineaeel ar 

Te] 
a 


or 3: Unused inputs must be held high or low to prevent them from floating. 
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SN54AHCT02, SN74AHCTO02 
QUADRUPLE 2-INPUT POSITIVE-NOR GATES 


SCLS262B — DECEMBER 1995 — REVISED MARCH 1996 


electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 


PARAMETER TEST CONDITIONS 
wn _TWe WAR] WAX wi _ wax 

































IOH = -50 pA re, 3.15 3.65 
IOH = -8 mA 2.5 
lo” = 50 pA 
VOL oO 4.5V 
loL=8mA 
+0. 


< 


| [i= Voc or GND 

Vi = Vcc or GND, er, 
One input at 3.4 V, 

Aicc! Other inputs at GND or Vcc 

_——lot___ fon 85 

Vi= Voc or GND 


* On products compliant to MIL-PRF-38535, this parameter does not apply. 
T This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Vcc. 


< 





switching characteristics over recommended operating free-air temperature range, 


Voc = 5 V + 0.5 V (unless otherwise noted) (see Figure 1) 


fei +e 
PARAMETER (INPUT) (OUTPUT) — 25°C UNIT 
TYP max) MN MAX. 
PPL” Sa RE 
ae ees AorB CL = 15 pF 
rere (es ees 


Ree cra gt ill lee get 
| tpHE 


“On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 











OUTPUT 
CAPACITANCE 







switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V+0.5 V (unless otherwise noted) (see Figure 1) 


PRODUCT PREVIEW 


SN74AHCT02 
OUTPUT - 
CAPACITANCE Ta = 25°C 


MIN TYP MAX 





SN74AHCT02 
PARAMETER UNIT 
MIN TYP ane 


VoOL(P) Quiet output, maximum dynamic Vo. 


VoL(v) Quiet output, minimum dynamic VoL 


VOH(V) Quiet output, minimum dynamic VoOH 
VIH(D High-level dynamic input voltage 
VIL(D Low-level dynamic input voltage 
NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 
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SN54AHCT02, SN74AHCT02 
QUADRUPLE 2-INPUT POSITIVE-NOR GATES 
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operating characteristics, Voc = 5 V, Ta = 25°C 
PARAMETER 
one Power dissipation capacitance Noload, f=1MHz 





PARAMETER MEASUREMENT INFORMATION 


nn pore nee 3V 
input 
Oi, Test (see Note B) 1.5V 1.5V 
Point ! | | ov 
CL tPLH —¢—> le— > tru 
(see Note A) “I: ak | | | —— VOH 
= In-Phase l 1.5V 1.5V 
Output | ‘j 
LOAD CIRCUIT | OL 


| t 
tpH. »! oe PLH 


| Vv 
Out-of-Phase | V | V OH 
Output 1.5 1.5 
——— VoL 
VOLTAGE WAVEFORMS 
DELAY TIMES 


NOTES: A. Cy includes probe and jig capacitance. 
B. Input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, tr = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54AHC04, SN74AHC04 
HEX INVERTERS 


SCLS231C - OCTOBER 1995 — REVISED MARCH 1996 





@ Operating Range 2-V to 5.5-V Voc SN54AHC04... J OR W PACKAGE 
SN74AHC04...D, DB, N, OR PW PACKAGE 
@ EPIC™ (Enhanced-Performance Implanted (TOP VIEW) 
CMOS) Process 


@® High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 


@ ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 200 V 
Using Machine Model (C = 200 pF, R = 0) 


@ Package Options Include Plastic 
Smaill-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip SN54AHC04.... FK PACKAGE 
Carriers (FK), and Standard Plastic (N) and (TOP _ 
Ceramic (J) 300-mil DIPs 





oO 
><93< 


description 


The ’AHCO04 contain six independent inverters. 
These devices perform the Boolean function 
Y=A. 

The SN54AHC04 is characterized for operation 
over the full military temperature range of —55°C 
to 125°C.The SN74AHC04 is characterized for 
operation from —40°C to 85°C. 





FUNCTION TABLE NC — No internal connection 
(each inverter) 


rd ia 


logic symbolt 





Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 


EPIC is a trademark of Texas Instruments Incorporated. 





PRODUCTION DATA Information is current as of publication date. Copyright © 1996, Texas Instruments Incorporated 


Products conform to specifications per the terms of Texas Instruments 
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SN54AHC04, SN74AHC04 
HEX INVERTERS ~ 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)T 


logic diagram (positive logic) 


SUDPIY VOllAge TANGE) VEG: sacar vaca ealen tees iwi es a vais bang natw swat -0.5Vto7V 
Input voltage range, V) (See. Note 1). 1... . ccc cece cece eee cece cette tenn eeeeeenns -0.5Vto7V 
Output voltage range, Vo (see Note 1) ...... eee eee eee eee ee eee e een eenees -0.5 V to Voc + 0.5 V 
inpul-clamp current, lic (V (SO) acc ae seas cee bute eine ad eter Ghaens osAGuete eee ew Dene te see eS -20 mA 
Output clamp current, IoK (VQ <O Or VQ> VOC) .- eee cece eee cnet eect teen eet eeeeeeee +20 mA 
Continuous output current, Io (Vo =O tO Voc) .. eee cece etree eee cence tbe nene eens +25 mA 
Continuous current through Voc: Or GND ois. ese SeWed eee i iwe ns ce atee ree ebee e's ve Ke ee eG +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package ................06. 1.25 W 

DB or PW package ............. 0.5 W 

N package ...............eeeeee 1.1W 
Storage temperature range, Tytg..------ + eee eee ar eia Cneei ne bale aeuueie ee het ete —65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of ee and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions (see Note 3) 


: SN54AHC04 SN74AHC04 
| [MIN MAX] MIN MAX] ~ 


[Voc Suppyvotage——SSSCSC—SC‘C~‘<;7C7CSSSSStttCdte pl 
Woo=sv if et etd 
oo=55V | 385 —*| 305 
Voow2v +4 St —«t 
Moc=sv__ [asf as] 
voo=ssv | 16s | ___ 165 
a C2 
[Vo Outputvotage —SSSCSC~—SCSCSCSCSCSCSCSCSCSCS gc | 0 Vc | 
vog=aV cae eae 
oo=saveosy | «f+ 
Woo=sve0sv | -2f | ™ 
— ice 
oo=saveosv | af 
Woo=sveosv || | ™ 


oo voo=3sve0av | 100] 7001 
At/Av _ Input transition rise or fall rate 
| Voo=5Vt05V haiaedll aigheon he 


TA Operating free-air temperature —40 85 ne 


NOTE 3: Unused inputs must be held high or low to prevent them from floating. 















VIH High-level input voltage 
















VIL Low-level input voltage 




















IOH High-level output current 




















IOL Low-level output current 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 












fear | eres [oe a SE 
Pavp 1s 2 [ie [19 
~ ce Bea V 
[ESE SO 
V 
TT eveg oranda 
[cg [Wie Woo orGno, igo ssvp Si 20 0 
[9 Jw=vooereno Cd vp of Ci SO 


switching characteristics over recommended operating free-air temperature range, 
sds 3.3 V + 0.3 V (unless otherwise noted) (see Figure 1) 


SN54AHCO4 
Se ibe mei 
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Tas 25°C 
TYP MAX 


ar] Sema 
ea 


= On products compliant to MIL-PRF-38535, this parameter i is ensured but not production tested. 





switching characteristics over recommended operating free-air temperature range, 
Veco =3.3 V+ 0. 3 V (unless otherwise noted) (see Figure 1) 


FROM LOAD 
PARAMETER (INPUT) eich CAPACITANCE 


tPLH 





om cae a 
| tpHL 





wy TEXAS 
INSTRUMENTS 


POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 3-27 


SN54AHC04, SN74AHC04 
HEX INVERTERS 


SCLS231C - OCTOBER 1995 —- REVISED MARCH 1996 


switching characteristics over recommended operating free-air temperature range, 


Voc = 5 V+ 0.5 V (unless otherwise noted) (see Figure 1) 


INPUT 1 
PARAMETER (INPUT) (OUTPUT) Ta = 25°C UNIT 















LOAD 


CAPACITANCE 
| MIN TYP MAX, TYP ax] MN MAX 


oan aT 55| 1 65. 
PLH Cy = 15 pF 
PHL 3865) 1 68! 
5.3 SEs 


* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 


















_ switching characteristics over recommended operating free-air temperature range, 


Vcc = 5 V+ 0.5 V (unless otherwise noted) (see Figure 1) 


ae the 
PARAMETER (INPUT) (OUTPUT) Ta = 25°C 
MIN TYP MAX 
Pe ee  ) : 
| tpHL | 


= ; = 
7 PARAMETER 


VOL(P) Quiet output, maximum dynamic VoL 
VOL(V) Quiet output, minimum dynamic VoL | | 
VOH(V) Quiet output, minimum dynamic VoH 
Vin(D) High-level dynamic input voltage : 

ViL(D) 
NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 















LOAD 
CAPACITANCE 




































Low-level dynamic input voltage 





operating characteristics, Voc = 5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS 
Power dissipation capacitance Noload, f=1MHz 
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PARAMETER MEASUREMENT INFORMATION 


Se Vec 
From Output Input 
Under Test Test (see Note B) 50% Voc 50% Voc 
Point | | OV 
CL | | lq—pl 
(eee Note A) alle tPLH -¢-— > tPHL 


| ——— VOH 

In-Phase Vv s 

: 50% 50% V 

Output | : sea : = 

LOAD CIRCUIT | | OL 
\g-—_pi— t 

| | VOH 

Out-of-Phase 50% Voc 50% Voc 
Output Se Vag: 


VOLTAGE WAVEFORMS 
DELAY TIMES 


NOTES: A. Cy includes probe and jig capacitance. 


B. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, t, = 3.ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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HEX INVERTERS 
SCLS234A - OCTOBER 1995 — REVISED MARCH 1996 
@ Operating Range 2-V to 5.5-V Vcc SN54AHCU04 ... JOR W PACKAGE 
@ EPIC™ (Enhanced-Performance Implanted Scns vee EW Emenee 


CMOS) Process 
@ Unbuffered Outputs 


@® High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 

@ ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 200 V 
Using Machine Model (C = 200 pF, R = 0) 

@ Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 





(DB), Thin Shrink Small-Outline (PW), and SN54AHCU04... FK PACKAGE 
Ceramic Flat (W) Packages, Ceramic Chip (TOP VIEW) 
Carriers (FK), and Standard Plastic (N) and seo. Se 


Ceramic (J) 300-mil DIPs -—~rZ>s 


description 


The ’AHCU04 contain six independent inverters. 
These devices perform the Boolean function 
Y =A. Internal circuitry consists of single-stage 
inverters that can be used in analog applications 
such as crystal oscillators. 


The SN54AHCU04 is characterized for operation 
over the full military temperature range of —-55°C | 
to 125°C. The SN74AHCU04 is characterized for NG = omemehcannegton 
operation from —40°C to 85°C. 





FUNCTION TABLE 
(each inverter) 


INPUT | OUTPUT 
A Y 
H | L 
L H 


logic symbolt 





t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for D, DB, J, N, PW, and W packages. 


EPIC is a trademark of Texas Instruments Incorporated. 





PRODUCTION DATA Information is current as of _publication date. Copyright © 1996, Texas Instruments Incorporated 
6 
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pce Sienntms 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)T 


logic diagram (positive logic) 


Supply Voltage 1ande, VGC iis. eieioseieesece aed eeouset hei eeeapeseakeeee aces —0.5Vto7V 
Input voltage range, V| (see Note 1) 2.0... ec eee cece eect ete e eee eee eee eenes -O.5Vto7V 
Output voltage range, Vo (see Note 1) ......... eee eee eee eee eee eeees —0.5 V to Voc + 0.5 V 
input-clampcurrent, lic (V['<O)s dsscGeses ein ceesds rues eee ess Genedesaw eeaees eee ds Serer. -20 mA 
Output clamp current, lox (VQ <O Or VOo>Vec) ....- ee eee eee cent e eee e eee eteeenenes +20 mA 
Continuous output current, Io (Vo =O to Voc) ..... eee eee eee eee eee Sere eee +25 MA 
Continuous current through Voc Or GND ... 6... ec ete eee teen eee ee teeneeees +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2):D package ................... 1.25 W 
DB or PW package ............. 0.5 W 

| N package ...............eeeee 1.1W 
Storage temperature range, Tyg... -- eee reece eee tee e teen eee e eee eee —65°C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions (see Note 3) 


ViH High-level input voltage 


VIL Low-level input voltage 


IOH High-level output current Voc = 3.3 V+0.3V 
Voc =5V+05V 
Voc =2V 

lOL Low-level output current Voc =3.3V+03V 
Voc =5V+05V 


TA Operating free-air temperature | 65 125 | 


NOTE 3: Unused inputs must be held high or low to prevent them from floating. 


Voc =2V 








vi TEXAS 
INSTRUMENTS 


3-32 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 


SN54AHCU04, SN74AHCU04 
HEX INVERTERS 


SCLS234A - OCTOBER 1995 — REVISED MARCH 1996 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER TEST CONDITIONS 


IOH = ~50 pA 


IOH = -8 mA 


a= maa 


a 
rev 


loL = 4mA 
on =8mA 
=e or GND 





switching characteristics over recommended operating free-air temperature range, 
' Vec = 3.3 V + 0.3 V (unless otherwise noted) (see Figure 1) 
: eee Seal 
FROM T : 
PARAMETER (INPUT) (OUTPUT) UNIT 

t = 1 10. 
eae : 

tHe 
ee c= 
: 


* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 














OUTPUT 
CAPACITANCE 









switching characteristics over recommended operating free-air temperature range, 


Voc = 3.3 V + 0.3 V (unless otherwise noted) (see Figure 1) 


TO 
(OUTPUT) 















FROM OUTPUT — 
EpRAME VEN (INPUT) CAPACITANCE TAS ee 
MIN. TYP MAX 










ee 
Cy = 15 pF 
tPHL 


<a 
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switching characteristics over recommended operating free-air temperature range, 
Voc = 5 V+0.5 V (unless otherwise noted) (see Figure 1) 


OUTPUT 
CAPACITANCE 





* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 


switching characteristics over recommended operating free-air temperature range, 
Vec=5 Vv + 0.5 V (unless otherwise noted) (see Figure 1) 


OUTPUT 
CAPACITANCE 









p = ; a ’ = 
— | Se SN74AHCU04 
PARAMETER 
| | TYP MAX 
| VOL(P) Quiet output, maximum dynamic Vo. 
| VOL(v) Quiet output, minimum dynamic VoL 


VOH(V) Quiet output, minimum dynamic VOH 
| | 
























VIH(D High-level dynamic input voltage 






VIL(D) 
NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 





Low-level dynamic input voltage 


operating characteristics, Voc = 5 V, Ta = 25°C 


| PARAMETER TEST CONDITIONS 
Power dissipation capacitance Noload, f=1MHz 
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PARAMETER MEASUREMENT INFORMATION 


From Output Test Input JN oe nee 
Under Test | Point (see Note B) 50% Voc een NCC OV 
| | 
CL le—o 
(see Note A) ‘PLH | | ) | ite 
| | | eae. 
= so 50% Vcc 50% Vcc 
utpu : V 
| OL 
LOAD CIRCUIT | \¢$—Pi— 
t 
tPHL ~¢— | ta 
l | VOH 
Out-of-Phase 50%Vcc 7#50%Vcc 
Output ——— VoL 
VOLTAGE WAVEFORMS 
DELAY TIMES 


NOTES: A. Cy includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 3 ns, tf= 3 ns. 


C. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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@ Inputs Are TTL-Voltage Compatible SN54AHCT04 ... JOR W PACKAGE 
@ EPIC™ (Enhanced-Performance Implanted Serre qoe NEW Serres 


CMOS) Process 


@ High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 


@ ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 200 V 
Using Machine Model (C = 200 pF, R = 0) 

@ Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 





Ceramic Flat (W) Packages, Ceramic Chip SN54AHCT04... FK PACKAGE 
Carriers (FK), and Standard Plastic (N) and (TOP VIEW) 
Ceramic (J) 300-mil DIPs 

> <29% 


description 


The ’AHCT04 contain six independent inverters. 
These devices perform the Boolean function 
Y=A. 


The SN54AHCT04 is characterized for operation 
over the full military temperature range of —-55°C 
to 125°C. The SN74AHCT04 is characterized for 
operation from —40°C to 85°C. 





FUNCTION TABLE NC — No internal connection 
(each inverter) 


ia eal 


logic symbolt 





t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for D, DB, J, N, PW, and W packages. 


EPIC is a trademark of Texas Instruments Incorporated. 





PRODUCTION DATA Information Is current as of publication date. Copyright © 1996, Texas Instruments Incorporated 
Products conform to specifications per the terms of Texas instruments 


standard warranty. Production processing does not necessarily include 


testing of all parameters. Wy TEXAS 
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, ———_[>o——~ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)T 


logic diagram (positive logic) 


Supply voitage (ange; V CG ac inctdacntsesauandestiws eee econ eee ones theron seeks etow sae’ —-0.5Vto7V 
Input voltage range, V; (see Note 1) ...... 2. ec eee eee eee nee ee ee eeeeee -0.5Vto7V 
Output voltage range, Vo (See Note 1) ..... ce cece ccc cee eee cece eee ceeneeees -O0.5Vto7V 
input clamp current, Wie <0 OF Vie VGC) cisrbs ccna swesk ew iear tase tia seaa ed Meee -20 mA 
Output clamp current, IoK (Vo <O Or VQg>VecC) .... eee eee eee eee eee eeeeeeee bsgeeia a caet +20 mA 
Continuous output current, Io (Vo = OtO VoG) .- cece cece cece ee ee eee teeta eeenes .. £25 mA 
Continuous current through Vocg or GND 2.0... cece eee eee e tent eeeees +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2):D package .................-. 1.25 W 

DB or PW package ............. 0.5 W 

N package .......... cece eee 1.14W 
Storage temperature range, Tytg....-. eee cece eee eee ee eee ete ete e eee eee —65°C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. | | 


recommended operating conditions (see Note 3) 















oe me ee 
Tin Highlevelinputvotage———SCSCSCS~—SCSCSCSCSC‘“‘“‘<‘<;<S;<;7<CS 
TY 
ASTID: FE) SIE I 
ES A: A RE 
To, _Lowlevelouiputourent SSC‘ Ee 
Fatlav Input wansiion ise orfalrate SSCS a 
[Ta Operating fee-artemperature——~—SCSC~“S~“~*~“~*~“~*~‘“~S*~*~*~SC | Oa 


rear 3: Unused inputs must be held high or low to prevent them from floating. 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


= Vcc or GND 
= Voc oF GND, rssv[ 


= input at 3.4 V, 
Other inputs at Vcc or GND 


= Voc or GND 


t This is nal increase in ee current for each input at one of the specified TTL voltage levels rather than 0 V or Vcc. 





switching characteristics over recommended operating free-air temperature range, 
Voc = 5 V + 0.5 V (unless otherwise noted) (see Figure 1) 













eee a 
FROM TO LOAD : 
aa (INPUT) (OUTPUT) CAPACITANCE cc | TA=25°C i 
TYP ax) MN MAX 






ea a7_6T 
Cy = 15 pF 

ie “767 

5577 

ee PA 6577 


+ On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 







switching characteristics over recommended operating free-air temperature range, 
Voc = 5 V+ 0.5 V (unless otherwise noted) (see Figure 1) 


eT am ae 
BU aE cia 
EORANeLer (INPUT) (OUTPUT) CAPACITANCE —A= 2 Sak Tall eomageoes ad 

| MIN TYP MAX | wax] MN MAX 

47 a 
ate C= 15 pF 

PHL 4787 
55 77 
tPHL 55 77 


noise characteristics, Vcc = 5 V, CL = 50 pF, Ta = 25°C (see Note 4) 









SN74AHCT04 
PARAMETER 
MIN TYP MAX 


VoOL(P) Quiet output, maximum dynamic VoL 


VoL(vy) Quiet output, minimum dynamic Vo. 


VIH(D High-level dynamic input voltage 
VIL(D Low-level dynamic input voltage 
NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 
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operating characteristics, Voc = 5 V, Ta = 25°C 


PARAMETER | | TEST CONDITIONS UNIT 
Coc Power dissipation capacitance -Noload, f=1MHz 












PARAMETER MEASUREMENT INFORMATION 


From Output Test mt fo Noe 3V 
Under Test Point (see Note B) 1.5V 1.5V 
OV 
cL | | | 
(see Note A) i tPLH + > tPpHL 


| | 

| ——— VOH 

wedi | 1.5V | 1.5V 

utpu 
LOAD CIRCUIT : | nee 
| | : 7 ne 

OH 

est ass 1.5V 1.5V 


VOLTAGE WAVEFORMS 


DELAY TIMES 


NOTES: A. Cy includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, t; = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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@ Operating Range 2-V to 5.5-V Voc SN54AHC08... J OR W PACKAGE 
@ EPIC™ (Enhanced-Performance Implanted lene page Eonar 
CMOS) Process 


@ High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 


@ ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

@ Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 





(DB), Thin Shrink Small-Outline (PW), and SN54AHCO8. .. FK PACKAGE 
Ceramic Flat (W) Packages, Ceramic Chip (TOP VIEW) 
Carriers (FK), and Standard Plastic (N) and es Om 


Ceramic (J) 300-mil DIPs -r2a>d 


description 


The ’AHCO8 are quadruple 2-input positive-AND 
gates. These devices perform the Boolean 
function Y =AeBorY =A+B6 in positive 
logic. 


The SN54AHCO8 is characterized for operation 
over the full military temperature range of —-55°C 
to 125°C. The SN74AHC0O8 is characterized for 
operation from —40°C to 85°C. 





NC — No internal connection 


FUNCTION TABLE 
(each gate) 


INPUTS | OUTPUT 
(eee ae 


H H H 
L X L 
X L L 






EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA information is current a8 of publication date. Copyright © 1996, Texas Instruments Incorporated 
Products conform to specifications per the terms of Texas Instruments 1} 
standard warranty. Production processing does not necessarily include 


testing of all parameters. EXAS 
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logic symbolt 





Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 


logic diagram (positive logic) 


ns i 
Y 
B v 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)+ 


Supply Voltage (ange; VGCo fe. tei e tudes teatiee ud antehinieer Oh eey eee beeen see -0.5Vto7V 
Input voltage range, V, (see Note 1) .......... eee cc cc eee eect eee eee eee e eens -0.5Vto7V 
Output voltage range, Vo (see Note 1) ........ eee ec eee eee eee cette eens -0.5V to Voc +0.5V 
INDULCIAMp CURPENL, HCV (<0): i ica e nee desow cou deeew eee tel aenal ee oinetiseunea dems —20 mA 
Output clamp current, lox (VQ <O OrVO>VoC) --. eee cece eee teen eee eee ee eee e eens +20 mA 
Continuous output current, Iq (Vo =OtO VOC) ..-. cece cece cece erent cent eet ee ee eeneee +25 mA 
Continuous current through Voe-0r GND 20228 edn caoks cae he none Soese ade leewheetedor ses +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2):D package ................... 1.25 W 

DB or PW package ............. 0.5 W 

N package ............ nase 1.1W 
Storage temperature range, Tstg----.- ee cere eect eee e eet e eee teen e ences —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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SN54AHCO08, SN74AHC08 
QUADRUPLE 2-INPUT POSITIVE-AND GATES 


recommended operating conditions (see Note 3) 


SCLS236A —- OCTOBER 1995 — REVISED MARCH 1996 
Woo Suppywtage —SOSC~—~S—“—S*S*—“—sSC—C—‘—‘“‘<;SCS;7S;7SCS;C;CSS*dtS't el 
V 
Woow2v +t os] ——i 
Woo=sv~| af os} vv 
_[Weo=s5v_ | ts | 
[ec ace RAI HS) GA] BA 
LC aaa OER MTA. BB RAR 
a 
[Wec=saveoav | [SO 
Woczsveosv [sf ai" 
—— 
Voo=33Ve03V0 [4p 
Mocnsvseny [af st 
At/Av __ Input transition rise or fall rate ns/V 
j Mogssvsesy [af 
TA Operating free-air temperature ee 


NOTE 3: Unused inputs must be held high or low to prevent them from floating. 














VIH High-level input voltage 











VIL Low-level input voltage 





















IOH High-level output current 
















lOL Low-level output current 














VOH 







otherwise noted) 
| Ta = 25°C SN54AHCO08 SN74AHCOS 
PARAMETER TEST CONDITIONS 
| MIN” TYP _MAX ai 
oc aa Se 
p45V] 440045 | 4a 4a 
arr Ei Sa” De 


electrical characteristics over recommended operating free-air temperature range (unless 
ow=—amaSSSC~i=C( VY SSC*«dtCS 
lol = 50 uA 









VOL 








a CI TT ST ET a 
Cs 
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switchin characteristics over recommended operating free-air temperature range, 
Voc = 3.3 V + 0.3 V (unless otherwise noted) (see Figure 1) 


FROM TO 
PARAMETER (INPUT) (OUTPUT) 
| | 62 8. 
Pu ~ AorB Y CL = 15 pF 
tPHL 6.2 8.8 1 10.5 
* 87 12.3 
tPHL 7 : 










OUTPUT 
CAPACITANCE 











* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 


switching characteristics over recommended operating free-air temperature range, 
Voc = 3.3 V + 0.3 V (unless otherwise noted) (see Figure 1) 
SN74AHCO08 


FROM To 
PARAMETER (INPUT) (OUTPUT) Ta = 25°C UNIT 
MIN TYP MAX 
a2 aa| 1108 
ete bas aoe] 
a 
a7 eat 14 
~ tPHL . 8.7 12.3 1 14 

















OUTPUT 
CAPACITANCE 










switching characteristics over recommended operating free-air temperature range, 
Voc = 5 V+ 0.5 V (unless otherwise noted) (see Figure 1) 
, : . SN54AHCO08 
FROM T ° 
PARAMETER (INPUT) (OUTPUT) Ta = 25°C UNIT 

ee) 

AorB Y CL = 15 pF 
ae eee Ps s9 
a7, 


* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 












OUTPUT 











switching characteristics over recommended operating free-air temperature range, 


Voc = 5 V+ 0.5 V (unless otherwise noted) (see Figure 1) | 


FROM TO OUTPUT - 3 
PARBUENEN (INPUT) (OUTPUT) CAPACITANCE et 
MIN. TYP MAX 
es) 
Pin AorB Y Cy = 15 pF 
43 5.9 
| 58 79{ 1 91 
at AorB Y CL = 50 pF 
_58 7.9 













UNIT 
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noise characteristics, Voc = 5 V, C_ = 50 pF, Ta = 25°C (see Note 4) 








VOLp) Quiet output, maximum dynamioVon.———SSSC~—SC“‘~‘“‘<~<‘<;<S;S*;*;SC*C*dTSS*SS”S”SCtYC CS 
Wino) High-level dynamicinputvotage—SSCSC~—~“—*S*~*~**~—‘—C~‘~‘~;~*~*~‘~dCSC/SSC~C“‘;‘;*dStC*C‘CC*? 
VIL(D) Low-level dynamic input voltage 





NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 


operating characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 


Cod Power dissipation capacitance No load, f= 1 MHz 





PARAMETER MEASUREMENT INFORMATION 


From Output Test Input ig oe Vcc 
CL i | | 
(see Note A) | tpLH + lo tPHL 


| 
ee l 50% Vcc 50% Vcc 
utpu Vv 
l OL 
| \¢—pi—_ t 
tPHL <4 | bai 
| | VOH 
Out-of-Phase 50% Vcc 50% Vcc 
Output en nen VOL 


VOLTAGE WAVEFORMS 
DELAY TIMES 


LOAD CIRCUIT 


NOTES: A. CO includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 3 ns, tf= 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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@ Inputs Are TTL-Voitage Compatible SN54AHCTO8... J OR W PACKAGE 
@ EPIC™ (Enhanced-Performance Implanted Sere past i Su ncseai er 
CMOS) Process 


@ High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 


@ ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 200 V 
Using Machine Model (C = 200 pF, R = 0) 


@ Package Options Include Plastic 
Smaill-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip SNS4AHCTO8.... FK PACKAGE 
Carriers (FK), and Standard Plastic (N) and (TOP VIEW) 
Ceramic (J) 300-mil DIPs 





Oo <0 © on 
rr zoe 


description 


The ’AHCT08 are quadruple 2-input positive-AND 
gates. These devices perform the Boolean 
function Y=AeBorY=A+B in positive 
logic. 

The SN54AHCTO8 is characterized for operation 
over the full military temperature range of —55°C 
to 125°C. The SN74AHCTO8 is characterized for 
operation from —40°C to 85°C. 





NC — No internal connection 


FUNCTION TABLE 
(each gate) 


INPUTS _| OUTPUT 
ae ees 


H H H 
L X L 
X L L 






EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA information Is current as of publication date. Copyright © 1996, Texas Instruments Incorporated 
Products conform to specifications per the terms of Texas Instruments 1 


standard warranty. Production processing does not necessarily include EXAS 
INSTRUMENTS 
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logic symbolt 





t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 


logic diagram (positive logic) 


enna TP 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)T 


Supply voltage range, Voo .... eee eee eee ees pat ps PR abinethig a Cale ee Geb Gop eae —-0.5Vto7V 
Input voltage range, V; (see Note 1)................ el udarunareunles naib eee eee URS ee anes -0.5Vto7V 
Output voltage range; Vc (S6e -NOle'T) ese tieees sie ted aes ie des ae ieus eecees sans —-0.5Vto7V 
Input-clamp:-current; lig (VV) <-0 or Vi > VEG) ess dee ees oie ieee ce otae res Seno geeeaneas —20 mA 
Output clamp current, lox (Vo <O Or VQO>VeC) «1. eee e cece e cette nee eet e ee neeeeeeeee —20 mA 
Continuous output current, IE (Vo =O tO VOCE) .. eee eee eet e eee ee eee ene teen eeeteenee +25 mA 
Continuous current through Voc OF GND io. ic eset oceania pent aia seca beneesee eas +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package ................0.- 1.25 W 

DB or PW package ............. 0.5 W 

N package .......... cece eee 1.1W 
Storage temperature range, Tyg --- +1. eee cece eee e eee eee e tent eee ete e eens —65°C to 150°C 


Tt Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions (see Note 3) 


SN54AHCTO08 | SN74AHCTO8 
[MIN MAX| MIN MAX] 


Voc Supply voltage 4.5 5.5 4.5 5.5 Pe Me 





Vit__Low-evel input voage eC) eT) 
Vi Input voiage 








Vo Output voltage 
IOH High-level output current a) i 
IOL Low-level output current a) i) 
At/Av Input transition rise or fall rate a oe 











Operating free-air temperature 





TA 
NOTE 3: Unused inputs must be held high or low to prevent them from floating. 





electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER TEST CONDITIONS 


OH = -50 pA 


IOH =-8MA 


lo = 50 pA 
VOL 

OL = 8mA 
Icc 
Ci 


Vcc or GND 


Vi = 
| icc | Mi=VocorGNd, __lo=0 
One input at 3.4 V, 
AlccT | Other inputs at Voc or GND 


* On products compliant to MIL-PRF-38535, this parameter does not apply. 
tT This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Vcc. 





switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V+0.5 V (unless otherwise noted) (see Figure 1) 
SN54AHCT08 
FROM TO : 
PARAMETER (INPUT) (OUTPUT) UNIT 
MIN TYP MAX 
ae Ses ae eee 
sia AorB Y CL = 15 pF 
oe AorB Y C. = 50 pF 


* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 














LOAD 
CAPACITANCE 










Oyo] o 


© 
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switching characteristics over recommended operating free-air temperature range, 
Voc = 5 V + 0.5 V (unless otherwise noted) (see Figure 1) 


SN74AHCT08 

ssi i pa 

PARAMEIER (INPUT) (OUTPUT) CAPACITANCE LY Vissi ue 
7 MIN TYP MAX 

ae ae 

tPHL ae a eee 
tPL 55 7.9 
pare y ©, = 50 pF 9 
tPHL 55 79 



























noise characteristics, Voc = 5 V, C_ = 50 pF, Ta = 25°C (see Note 4) 


PARAMETER 













VOL(P) Quiet output, maximum dynamic Vo : ; 
VOL(v) Quiet output, minimum dynamic Vo. | ~04 -0.8 
VIH(D) _ High-level dynamic input voltage 









VIL(D) Low-level dynamic input voltage 


NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 





operating characteristics, Voc = 5 V, Ta = 25°C | 


PARAMETER TEST CONDITIONS TYP} U 
Cod Power dissipation capacitance Noload, f=1MHz 









PARAMETER MEASUREMENT INFORMATION 


From Output Test Input dere aanes 3V 
Under Test | Point (see Note B) 1.5V 1.5V a 
| | 
CL 
(see Note A) i} tPLH <— le tPHL 


l | ——— VoH 
oe l # 1.5V M 1.5V 
utpu 
VoL 


LOAD CIRCUIT SAL —4¢— +> tPLH 
| | 


VOH 
saa 15V 1.5V 
——— VoL 
VOLTAGE WAVEFORMS 
DELAY TIMES 


NOTES: A. Cy includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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@ Operating Range 2-V to 5.5-V Voc SN54AHC14...J OR W PACKAGE 
, SN74AHC14...D, DB, N, OR PW PACKAGE 
@ EPIC™ (Enhanced-Performance Implanted (TOP VIEW) 
CMOS) Process 


@® High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 


@® ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 200 V 
Using Machine Model (C = 200 pF, R = 0) 


@ Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Smail-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip SN54AHC14... FK PACKAGE 
Carriers (FK), and Standard Plastic (N) and (TOP VIEW) 
Ceramic (J) 300-mil DIPs 





description 


The ’AHC14 contain six independent inverters. 
These devices perform the Boolean function 
Y=A. 


Each circuit functions as an independent inverter, 
but because of the Schmitt action, the inverters 
have different input threshold levels for positive- 
going (VT..) and negative-going (V7_) signals. 





The SN54AHC14 is characterized for operation Ni: No interdal coanection 
over the full military temperature range of —55°C 

to 125°C. The SN74AHC14 is characterized for 

operation from —40°C to 85°C. 


FUNCTION TABLE 
(each gate) 


INPUT | OUTPUT 
A Y 
H L 
L H 










EPIC is a trademark of Texas !nstruments Incorporated. 


PRODUCTION DATA information Is current as of publication date. Copyright © 1996, Texas Instruments Incorporated 
Products conform to specifications per the terms of Texas Instruments j 


standard warranty. Production processing does not necessarily include 
INSTRUMENTS 
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logic symbolT 





Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 


logic diagram (positive logic) 


a ———|Do——— 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 


Supply voliage range; Vee dewccs ee cescisen ees tnaeietacawes Poe ets ees ee woe eaeias -0.5Vto7V 
Input vollage.range, Vi(see:Nole 1) .vi.ncsted was ahanecioueiGas weeete vee lodentee berets -0.5Vto7V 
Output voltage range, Vo (See Note 1) .... 6... eee cc eee eee teen e eens —0.5 V to Voc. + 0.5 V 
inputclamp current, lic (V0). va vasatan ace niwnanecsiaasdteeee mia ehed kad sed Riese dead: —-20mA 
Output clamp current, lox (VQ <0 Or VO>Voc) .... cece teen eee eeeeees hed +20mA 
Continuous output current, Iq (Vo =O tO Voc) ... eee eect reece eee eect teen ene +25 mA 
Continuous current through Voo Or GND ..... 2. cece cece cece eee rete nenne een ensessscenes +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2):D package ................06- 1.25 W 

DB or PW package ............. 0.5 W 

N package .................05. 1.1W 
Storage temperature range, Tsig..--- eee e eee teeter eee eee ete e ete e eee e aes -—65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions (see Note 3) 


SNSGAHC14 | SN74AHC14 
MIN MAX] MIN MAX] ON 


Voc __ Supply voltage 2 55] 255] Vv 















VL Input voiage [—o ssf 0 ss] v 
Vo Output voltage 0 Vcc 0 Vcc 
Woceey p50] 50] A 














Woc=asve0sv | -«[ 
Woo=sve0sv | -8f | '™ 
ol 
Voo=asveoav | [SS 
oo=sveosv | | 
= SS 


IOH High-level output current 






















lOL Low-level output current 









TA Operating free-air temperature 
NOTE 3: Unused inputs must be held high or low to prevent them from floating. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


Ta=26°C | SNOSAHCTA | SNTAAHCTA 
PARAMETER TEST CONDITIONS dolbsdat ated, UNIT 
MIN” TYP_MAX| MIN MAX] MIN MAX 


VT+ 2.2 

























Postve-going v 
input threshold votege Tssv] ses| 305] as 
+ [sv] os +i os | os 
eae 
input treshold voltage 









AVT 
Hysteresis (VT, - VT_) 


0.5 16] 05 16] 05 16 





0.3 12] 03 12] 03 oe 
V 









Ion = -50 yA ed 
Von Vasv] 444s | 4a ip aad sv 
fon=#ma——SS~dSCav se SCd CC 
foue-ema [asf ge gs 
Cav] 
lo. = 50 pA Tavp nf 
Vou Pasv[ of orf on] v 
fou=4ma—SS~—S av SSC] a 
CT CS 3 Td 79 
A CL ee AT cs SMe ON 
cg ‘(i= Voc orGnd, io=0 | sav] ——2| 20] 20] pa 





Vi = Voc or GND [aS a (en (PE (0) 
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switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V + 0.3 V (unless otherwise noted) (see Figure 1) 


FROM TO OUTPUT , 
cial aa (INPUT) (OUTPUT) CAPACITANCE —=A= ao 
TYP MAX 


108 163 
108 163 


* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 





mr 
PHL | 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V+ 0.3 V (unless otherwise noted) (see Figure 1) 

























SN74AHC14 
oat cad 
PARAMETER (INPUT) eure CAPACITANCE A= 26°C 
TYP MAX - 
= 15 pF 
10.8 16.3 
10.8 16.3 





switching characteristics over recommended operating free-air temperature range, 
Voc = 5 V+0.5 V (unless otherwise nerd) (see Figure 1) 


PARAMETER 

























OUTPUT 
CAPACITANCE 


TO | 
(OUTPUT) | 


FROM 
(INPUT) 


TAS = 25°C 
TYP MAX 












=" 
= 






* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 


switching characteristics over recommended operating free-air temperature range, 


Vcc = 5 V+ 0.5 V (unless otherwise noted) (see Figure 1) 


ae Us 
PARAMETER (INPUT) (OUTPUT) A = 25°C UNIT 
TYP MAX 
i soon 
tPLH 


| tpLH | 
A 
tPHL 













OUTPUT 
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noise characteristics, Vcc = 5 V, C_ = 50 pF, t; = ts = 3 ns, Ta = 25°C (See Note 4) 








VOH(V) Quiet output, minimum dynamic VOH 


VIH(D 
VIL(D 


High-level dynamic input voltage 
Low-level dynamic input voltage 


VOL(P) Quiet output, maximum dynamic VoL a ee 
VOL(v) Quiet output, minimum dynamic Vo a ae 





SN74AHC14 
PARAMETER 
MIN TYP MAX 
-0.4 
4.6 
3.5 









c 
<J<J<j<|<| Z 
+ 


NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 


operating characteristics, Vcc = 5 V, Ta = 25°C 
PARAMETER 
Coq Power dissipation capacitance 





[Notcad,t=1wie | 9] oF 





PARAMETER MEASUREMENT INFORMATION 


From Output Test Input 
Under Test | Point (see Note B) 
CL 
(see Note A) gp 
= In-Phase 
Output 


LOAD CIRCUIT 


Out-of-Phase 
Output 


NOTES: A. Cy includes probe and jig capacitance. 


50% Voc 50% Vcc 


| | 
tPLH —4—+ > tPHL 


l | = NO 
| 50% Voc 50% Voc 
| VOL 


tPHL 4} —>- tPLH 


ov 


| | VOH. 
50% Vcc 50% Vcc 
== VOL 
VOLTAGE WAVEFORMS 
DELAY TIMES 


B. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, tp = 3 ns, tf= 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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@ Inputs Are TTL-Voltage Compatible SN54AHCT14...J OR W PACKAGE 
@ EPIC™ (Enhanced-Performance Implanted SNTANI ONG Ss oeuea PW PACKAGE 
CMOS) Process 


@ High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 


@ ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 200 V 
Using Machine Model (C = 200 pF, R = 0) 


@ Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip SN54AHCT14... FK PACKAGE 
Carriers (FK), and Standard Plastic (N) and (TOP VIEW) 
Ceramic (J) 300-mil DIPs 





description 


The ’AHCT14 contain six independent inverters. 
These devices perform the Boolean function 
Y=A. 


Each circuit functions as an independent inverter, 
but because of the Schmitt action, the inverters 
have different input threshold levels for 
positive-going (V7,.) and for negative-going (Vr-_) 
signals. 


The SN54AHCT 14 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74AHCT14 is characterized for 
operation from —40°C to 85°C. 





NC — No internal connection 


FUNCTION TABLE 
(each inverter) 


INPUT | OUTPUT 
A Y 
H L 
L H 






EPIC is a trademark of wexas Instruments — ee ee, 7 


PRODUCTION DATA information is current of publication : Copyright © 1996, Texas Instruments Incorporated 
Procucts —- secfcatora pre ao Ynas natura ij 
teating of all parameters. ) ssi | 
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logic symbolt 





a 


Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 


oe ee 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


logic diagram (positive logic) 


Supply voltage fande, VEG: sesnkratiwee eed euedtas Sinly td wane dd eee ee aa ee -0.5Vto7V 
Input voltage range; V; (see Note. 1):: 6.3 esac cctae ee weidaseidh civ uad saws see eeeiads -0.5Vto7V 
Output voltage range, Vo (See Note 1) ...... cee eee eee teen eee eee eeee -0.5Vto7V 
Input clamp current, hic (Vj<0'0t Vi > Vee) scecsscdxincawis ede edwesee sted we avndenganwen es ~20 mA 
Output clamp current, lox (VO <O OF VO > VOC) .-- cece eee rere eet eee eee eee e ee eeeeaes —20 mA 
Continuous oulput:current, 16 (VG: = 010: VGC): asresuscdceuencscesientacsae eee tones senees +25 MA 
Continuous current through Voc or GND ....... eee eee ee eee ieutsagn ash Sakata ce aiing one arate +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2):D package ................06. 1.25 W 

DB or PW package ............. 0.5 W 

N package ................000. 1.1W 
Storage temperature range, Tytg -.--- +e cece eee eee tee e ete eee tet t tent eet eenees -—65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions (see Note 3) 


SN54AHCT14 | SN74AHCT14 
[MIN MAX] MIN MAX] ~ 


Too Suppyvotage——OSOSCSC—“—sS“C—*—“‘“‘“‘;7CS«;SSSS”S”S”S”S”*dt | | 
[vi Higtevelinputvotage——SSCSCSCSCSC‘C~SC~‘id er 
Vi, _Lowsevelinpwtvotage ——SSOSCSCSCSCSCSCSC‘iSSCt 
ow Hioheveloupstourent ——SSSCSCSCSC“‘CS“‘“‘“‘~*~*~sSCSCSC~*«S 
aC 
201 













C 


4.5 5.5 
2.1 
—40 85 





mA 

lOL Low-level output current mA 
At/Av _ Input transition rise or fall rate 

°C 


TA Operating free-air temperature 


NOTE 3: Unused inputs must be held high or low to prevent them from floating. 
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SN54AHCT14, SN74AHCT14 
HEX SCHMITT-TRIGGER INVERTERS 


SCLS246B - OCTOBER 1995 —- REVISED MARCH 1996 


electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
Ta = 25°C SN54AHCT14 | SN74AHCT14 
PARAMETER TEST CONDITIONS at 
es As 
| 5.5 V 


Positive-going input 

threshold voltage 5.5 Coane 

fasv[ os 

[sav] os 

eee = 

os ts. 

ae Co aT 

= 
Le (TEL 


cg Wi= Voc or GND a 
Po “Prec oF ND a a ee 


switching characteristics over recommended operating free-air temperature range 
Vcc = 5 V+0.5 V (unless otherwise noted) (see Figure 1) 
SN54AHCT14 
FROM TO : 
PARAMETER (INPUT) (OUTPUT) Ta = 25°C UNIT 
| MIN TYP MAX 

a 

a 
Wn 9 

| PH 


On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 





















VT- 
Negative-going input 
threshold voltage 


AVT 
Hysteresis (VT, — VT_) 




























switching characteristics over recommended operating free-air temperature range 
Vcc = 5 V+0.5 V (unless otherwise noted) (see Figure 1) 


SN74AHCT14 
Fah bie aeear 
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Tas 26°C 
TYP MAX 


tPHL 
tPHL 
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SN54AHCT14, SN74AHCT14 
HEX SCHMITT-TRIGGER INVERTERS 


SCLS246B - OCTOBER 1995 — REVISED MARCH 1996 





noise characteristics, Vcc = 5 V, C_ = 50 pF, Ta = 25°C (see Note 4) 


N74AHCT14 
. PARAMETER : : UNIT 
MIN TYP MAX 


VOL(P) Quiet output, maximum dynamic Vo. | 
VOL(V) Quiet output, minimum dynamic Vo. -0.7 







‘ks 













VOH(V) Quiet output, minimum dynamic VoH | . ee 
VIH(D High-level dynamic input voltage 








< 


Low-level dynamic input voltage 





ViL(D ee ae 


NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 





operating characteristics, Vocg = 5 V, Ta = 25°C 





| PARAMETER TEST CONDITIONS UNIT 
Cod Power dissipation capacitance No load, f= 1MHz | 12] pF 





PARAMETER MEASUREMENT INFORMATION 


From Output 7 come. Sh 3V 
| Test Input 
Under Test Point (see Note B) | 15V , 15V a 
CL 
(see Note A) T tPLH +> +> tPHL 


| 
| | = NOH 
peed | #15V M 1.5V 
LOAD CIRCUIT ia VoL 


tPHL 4 —+| > tPLH 
| 


| VOH 
sae 15V 15V 
——— VoL 
VOLTAGE WAVEFORMS 
DELAY TIMES 


NOTES: A. Ct includes probe and jig capacitance. 
B. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, tr = 3 ns, t¢ = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circult and Voltage Waveforms 
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SN54AHC32, SN74AHC32 
QUADRUPLE 2-INPUT POSITIVE-OR GATES 


SCLS247A — OCTOBER 1995 — REVISED MARCH 1996 





@ Operating Range 2-V to 5.5-V Voc SN54AHC32...J OR W PACKAGE 
SN74AHC32...D, DB, N, OR PW PACKAGE 
@ EPIC™ (Enhanced-Performance Implanted (TOP VIEW) 


CMOS) Process 


@ High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 


® ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 200 V 
Using Machine Model (C = 200 pF, R = 0) 


@ Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Smail-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip SN54AHC32... FK PACKAGE 
Carriers (FK), and Standard Plastic (N) and (TOP VIEW) 
Ceramic (J) 300-mil DIPs 





description 


The ’AHC32 are quadruple 2-input positive-OR 
gates. These devices perform the Boolean 
function Y = Ae Bor Y=A+B in positive 
logic. 


The SN54AHC32 is characterized for operation 
over the full military temperature range of —55°C 
to 125°C. The SN74AHC32 is characterized for 
operation from —40°C to 85°C. 





NC — No internal connection 


FUNCTION TABLE 
(each gate) 


Nees PUTEU 


oe X H 
X H H 
L L L 






EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA Information ‘ current as as of Of publication date. Copyright © 1996, Texas Instruments Incorporated 
Products conform to speclfication exas Instruments | 


standard warranty. Production srooeceing cnn not necessarily include EXAS 
INSTRUMENTS 


testing of ail parameters. 
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SN54AHC382, SN74AHC32 
QUADRUPLE 2-INPUT POSITIVE-OR GATES 


SCLS247A — OCTOBER 1995 — REVISED MARCH 1996 


logic symbolt 





tT This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 


logic diagram (positive logic) 


IS TI 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply Vollage range; VGe sucess nse see ork Sheceaeenegeaes ee bagittee gece ente -0.5Vto7V 
Input voltage range, V; (see Note 1) ..... 2... eee cc cece eee ee etree een eee eeees -0.5Vto7V 
Output voltage range, Vo (See Note 1) ..... cece ccc eee eee eee eee -0.5 V to Voc + 0.5 V 
Input clamp current, ic (Vi <0) sc sa cccew ses cvaectn ee was aaseeuasdwe tine nes sek ene te ceeuae ee —20 mA 
Output clamp current, lox (VQ <O Or VO> Veco) --. cece cece cece eee tte t teense eee e ee eenane +20 mA 
Continuous output current, lo (VQ =O tO Voc) ..- cece eee eee cence eee e een neeenes +25 mA 
Continuous current through Voc or GND ............ inutdeahialemutenanstedsddaneditewedavets +50 mA 
Maximum power dissipation at T, = 55°C (in still air) (see Note 2):D package ................4.- 1.25 W 
| DB or PW package ............. 0.5 W 

N DaCkage ecicckcvgeiiethverces 1.1 W 

Storage temperature range, Tytg..----- eee e reece eee eee ete teen ene e ees -65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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SN54AHC82, SN74AHC32 
QUADRUPLE 2-INPUT POSITIVE-OR GATES 


SCLS247A —- OCTOBER 1995 — REVISED MARCH 1996 


recommended operating conditions (see Note 3) 


SNS4AHCa2 | SN74AHC32 
[MIN MAX[ MIN. MAX] 


[ec SuppyvotageSOSCSC—SCSC‘~;‘;7;7CSCSCSCStSSté*dt ell 
V 
voo=s5v | 305+] aes 
















ViH High-level input voltage 



















Woo=2v STC 
VIL Low-level input voltage Voc=3V =i isd sisi V 
Pv inputvotageSCSC~C—sSC‘C~;~C~;~;~‘~;~;*~;*~*~S~SC~é~dT CSC‘ TT 
Vo Output voltage 












IOH High-level output current 








lOL Low-level output current 








At/Av Input transition rise or fall rate ns/V 
Woc=sve05v | 20 ———20 


TA Operating free-air temperature 
NOTE 3: Unused inputs must be held high or low to prevent them from floating. 










electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


Ta = 25°C | SN54AHC32_ | SN74AHC32 
PARAMETER TEST CONDITIONS 
MIN TYP_MAX| MIN MAX[ MIN MAX’ 


beeen Tsv] 20s [20 | 29 | 
en rasv| 4a 45 44 | aa 






aa ec 


lo. = 50 nA 
Vo. V 





i [aorb inputs | = Voc or GND 
Mico —-‘[Wi=VocerGno, to-0 |ssv[ 2] | 20] wa 
Pe, *( i= Voc oF ND Devp 2 wo) —*| 1) _F 
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SN54AHC32, SN74AHC32 
QUADRUPLE 2-INPUT POSITIVE-OR GATES 


SCLS247A —- OCTOBER 1995 - REVISED MARCH 1996 


switching characteristics over recommended operating free-air temperature range, 


| FROM TO OUTPUT ae ee 
PARAMEIEO (INPUT) (OUTPUT) CAPACITANCE 7 ASeee 


MIN TYP MAX 


Voc = 3.3 V + 0.3 V (unless otherwise noted) (See Figure 1) 


tPHL | 
tPHL 


* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 





switching characteristics over recommended operating free-air temperature range, 
Voc = 3.3 V + 0.3 V (unless otherwise noted) (see Figure 1) 


SN74AHC32 
NU: ls |, Th eeeee 
BARRIER (INPUT) (OUTPUT) CAPACITANCE Ta = 25°C 
| MIN TYP MAX 
tPHL 
{PHL 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V+ 0.5 V (unless otherwise noted) (see Figure 1) | 


ae. | Use aCain 
ela (INPUT) (OUTPUT) CAPACITANCE TAS 226 
| MIN TYP MAX 
Y ss 
Y =a 





3885 
3 7.5 


7 oe ae eis 
{PHL | 


* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 





switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V+ 0.5 V (unless otherwise noted) (see Figure 1) 


| SN74AHC32 
Paes th pelea 
PARAMETES (INPUT) (OUTPUT) CAPACITANCE UN the ee 
| MIN TYP MAX 

: a ee 

tPHL 3.8 5.5 1 6.5 
63° 75) 1 85 

tPHL 5.3 ; : 
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SN54AHC32, SN74AHC32 
QUADRUPLE 2-INPUT POSITIVE-OR GATES 


SCLS247A - OCTOBER 1995 — REVISED MARCH 1996 





noise characteristics, Vcc = 5 V, C, = 50 pF, Ta = 25°C (see Note 4) 


SN74AHC32 
PARAMETER 














VOH(V) Quiet output, minimum dynamic VOH 
VIH(D High-level dynamic input voltage , oo 
VIL(D 


NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 


Low-level dynamic input voltage 





operating characteristics, Voc = 5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS TYP | UNIT 
Cad Power dissipation capacitance No load, f= 1 MHz 









PARAMETER MEASUREMENT INFORMATION 


From Output Test nic ,_.. \.. Vec 
Under Test | Point (see Note B) 50% Voc 50% Vcc 
CL | | OV 
(see Note A) | t | l¢—_y ; 
PLH a a ! ; ‘PHL 


| 
gpl l 50% Vcc 50% Vcc 
LOAD CIRCUIT nae | bl 


| <—pi-_ t 

tPHL 4 en 

Out-of-Phase | | VOH 

50% Vcc 50% Vcc 
Output 
See VOL 
VOLTAGE WAVEFORMS 
DELAY TIMES 
NOTES: A. Cy includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, t, = 3 ns, t¢= 3 ns. 


C. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SNS4AHCT32, SN74AHCT32 
QUADRUPLE 2-INPUT POSITIVE-OR GATES 


SCLS248A — OCTOBER 1995 — REVISED MARCH 1996 





@ Inputs Are TTL-Voltage Compatible SN54AHCT32 ... JOR W PACKAGE 
@ EPIC™ (Enhanced-Performance Implanted si roe VIEN. ia 
CMOS) Process 


@ High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 


@ ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 200 V 
Using Machine Model (C = 200 pF, R = 0) 


@ Package Options Include Plastic 
Smail-Outline (D), Shrink Smail-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip SN54AHCT32 ... FK PACKAGE 
Carriers (FK), and Standard Plastic (N) and (TOP VIEW) 
Ceramic (J) 300-mil DIPs 





description 


The ’AHCT32 are quadruple 2-input positive-OR 
gates. These devices perform the Boolean 
function Y = Ae Bor Y =A+B in positive 
logic. 


The SN54AHCTS2 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74AHCT32 is characterized for 
operation from —40°C to 85°C. 








NC — No internal connection 


FUNCTION TABLE 
(each gate) 


INPUTS | OUTPUT 
i Saeee sere 


H X H 
X H H 
L L L 






EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA information Is current as of publication date. Copyright © 1996, Texas Instruments Incorporated 
Products conform to specifications per the terms of Texas Instruments i 


standard warranty. Production processing does not necessarily include EXAS 
INSTRUMENTS 


testing of all parameters. 
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-SN54AHCT32, SN74AHCT32 
QUADRUPLE 2-INPUT POSITIVE-OR GATES 


SCLS248A —- OCTOBER 1995 — REVISED MARCH 1996 


logic symbolt 





Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DW, J, N, PW, and W packages. 


logic diagram (positive logic) 


spon BP aa, 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


SUDDIY VOUAGE ANGE, VGC cso sce Vis ceraeomereitaaeh estate easier tna sete eeewee -0.5Vto7V 
Input voltage range, V; (See Note 1) ........ cee cc cece cece eee eee e eee eee eee eens ~0.5Vto7V 
Output voltage range, Vo (See Note 1)... cece cece cece cc eee erent eee ene eennes —0.5Vto7V 
Input clamp current, liq (Vj<O OF Vj>VCC) .- cece eee eee eee een eee teen ee eeenees -20 mA 
Output clamp current, lox (VQ <O Or vVO> VC) occ cece eee e eee eee eee een e eee ee eens —20 mA 
Continuous output current, IE (Vo =O tO Voc) «1... cece eee eee reece ete e ene eee eees +25 mA 
Continuous current through Voc or GND ....... ccc ccc cece cece erence eee e nent eeeeeenee +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2):D package ...... bee penne dens 1.25 W 
DB or PW package ........ eee 0.5 W 
NDACKAGG* fxssciveniwariveweded 1.1 W 
Storage temperature range, Tstg .- 2... cece eee eee eee eee ete e eet n eee —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 


implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 


except for the N package, which has a trace length of zero. 
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SN54AHCT32, SN74AHCT32 
QUADRUPLE 2-INPUT POSITIVE-OR GATES 


SCLS248A — OCTOBER 1995 — REVISED MARCH 1996 


recommended operating conditions (see Note 3) 


SN54AHCT32 | SN74AHCTS2 
[MIN MAX| MIN MAX| 


Voc ___ Supply voltage 
VIH High-level input voltage a ee Ge ee ee 
VIL Low-level input voltage i) ae 
Vy Input voltage ee 
Vo__ Output voltage 









loH___High-level output current ee) ee) 
iol Low-level output curen 1 TY 
At/Av Input transition rise or fall rate a) ee ee 












TA Operating free-air temperature 
NOTE 3: Unused inputs must be held high or low to prevent them from floating. 


electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 


Ta = 25°C SN54AHCT32 | SN74AHCT3S2 
PARAMETER TEST CONDITIONS 
MIN TYP MAX] MIN MAX] WIN MAX, 

































yo EE 
ee | CO 
ve [loussbun nf 
ioL=8 mA Aen ee Eee) 

ee fet —— Sf fa 





VieVocerGND, Io =0 1) A faa 


One input at 3.4 V, 
2 Vo =55V hf pK 
[6 _[Vi=Voo or GND EL] EE) 


* On i compliant to MIL-PRF-38535, this parameter does not apply. 
t This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Vcc. 





switching characteristics over recommended operating free-air temperature range, 
Voc = 5 V+0.5 V (unless otherwise noted) (see Figure 1) 


FROM TO LOAD 
PARAMETER (INPUT) (OUTPUT) CAPACITANCE 


| tpHL® 
| TPH 


* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 
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SN54AHCT32, SN74AHCT32 
QUADRUPLE 2-INPUT POSITIVE-OR GATES 


SCLS248A —- OCTOBER 1995 — REVISED MARCH 1996 


switching characteristics over recommended operating free-air temperature range, 


Voc = 5 V+0.5 V (unless otherwise noted) (see Figure 1) 


FROM TO © 
PARAMETER (INPUT) (OUTPUT) A= = 25°C 
aS MAX 
, | tp 
ae ae) 
{PHL 


’ = 9 = 
N74AHCT 
| PARAMETER > eins 
TYP MAX 


UNIT 
VOL(P) Quiet output, maximum dynamic VoL eae See 
VoOL(v) Quiet output, minimum dynamic Vo. P04 08 Ve | 
VOH(V) Quiet output, minimum dynamic VoH P45 
VIH D High-level dynamic input voltage 
ViL(D) Low-level dynamic input voltage 
NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 















































operating characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 
Cog Power dissipation capacitance No load, f= 1 MHz | 11.5] pF | 









PARAMETER MEASUREMENT INFORMATION 


From Output Test Input a 3V 
Under Test | Point (see Note B) 15V. 15V 
CL | 
(see Note A) i) tPLH ¢—> i tPHL 


l | ——— VOH 
psa | -15V \ 1.5V 
LOAD CIRCUIT ear | VoL 


| | VOH 
se 1.5V 15V 
——— VoL 
VOLTAGE WAVEFORMS 
DELAY TIMES 


NOTES: A. Cy includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50Q, tp =3ns, t#=3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54AHC74, SN74AHC74 
DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH CLEAR AND PRESET 


SCLS255B - DECEMBER 1995 — REVISED JULY 1996 





@ Operating Range 2-V to 5.5-V Voc SN54AHC74... J OR W PACKAGE 
@ EPIC™ (Enhanced-Performance Implanted a a a SOR VEWA PW PACKAGE 
CMOS) Process 


@ High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 


@ ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

@ Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 





(DB), Thin Shrink Small-Outline (PW), and SN54AHC74... FK PACKAGE 
Ceramic Flat (W) Packages, Ceramic Chip (TOP VIEW) 
Carriers (FK), and Standard Plastic (N) and cr 0 


Ceramic (J) 300-mil DIPs 


description 


The 'AHC74 are dual positive-edge-triggered 
D-type flip-flops. 


A low level at the preset (PRE) or clear (CLR) 
inputs sets or resets the outputs, regardless of the 
levels of the other inputs. When PRE and CLR are 
inactive (high), data at the data (D) input meeting 
the setup time requirements is transferred to the 
outputs on the positive-going edge of the clock 
pulse. Clock triggering occurs at a voltage level 
and is not directly related to the rise time of the 
clock pulse. Following the hold-time interval, data 
at the D input can be changed without affecting the 
levels at the outputs. 


The SN54AHC74 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74AHC74 is characterized for operation from —40°C to 85°C. 





NC — No internal connection 


FUNCTION TABLE 


_ INPUTS OUTPUTS 





T This configuration is nonstable; that is, it does not 
persist when PRE or CLR returns to its inactive 
(high) level. 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA Information is current as of publication date. Copyright © 1996, Texas Instruments Incorporated 


Products conform to specifications per the terms of Texas Instrumen 


neater processing does not necessarily Thehids te TEXAS 
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SN54AHC74, SN74AHC74 
DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOPS 


WITH CLEAR AND PRESET 


SCLS255B —- DECEMBER 1995 — REVISED JULY 1996 
logic symbolt 


1PRE 





Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 


logic diagram, each flip-flop (positive logic) 


PRE 
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SN54AHC74, SN74AHC74 
DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH CLEAR AND PRESET 


SCLS255B - DECEMBER 1995 — REVISED JULY 1996 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


SUppIY voltage Tange: VGC: vices cueuse eu vestacies aa bexadetaidetoeenevd ietexseiess —0.5Vto7V 
Input voltage range, V\ (see Note 1) ........ ee ec c ccc cee eee enter eter ee eee sence —0.5Vto7V 
Output voltage range, Vo (see Note 1) ..... eee cee cece cert eenes -0.5 V to Veo + 0.5 V 
Input-clamp current, lic Wis 0) sycusx tatoo shed Gea eyehiie tat cate savas arehl Mee teeaee sakes —20 mA 
Output clamp current, lox (Vo <O Or VO>Vec) ..- ec cee ccc e eee eee eet e teen eeneeeees +20 mA 
Continuous output current, lo (VQ =OtO VOC) .-- eee cece eee et eee eee teen teens +25 mA 
Continuous current through Voc Or GND .... 2. eee n eee e nn eneenaes +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package .............-..... 1.25 W 

DB or PW package ............. 0.5 W 

Npackage ...........eeeeeeeee 1.14W 
Storage temperature range, Tsig.--.-+----+ +e eee Pea ate ava Dale ataiy cee sadaraha a emg ener ea —65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 


except for the N package, which has a trace length of zero. 
SN74AHC74 
Twin wax] 


recommended operating conditions (see Note 3) 
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High-level input voltage 





VIH 
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Voc =3.3V + 0.3V 
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© 
I 

i) 

< 





IOL Low-level output current 
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cage Voc =3.3V + 0.3V 
At/Av Input transition rise or fall rate 


o1 
< 
H 
o 
o1 
< 


= 
= 


TA Operating free-air temperature 


NOTE 3: Unused inputs must be held high or low to prevent them from floating. 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


[Ta=a50 | SNG#AHOTA | SN7AAHTA | 
PARAMETER TEST CONDITIONS Ac eS bse od ich lott ded UNIT 
MIN TYP_MAX| MIN MAX| MIN MAX 


Pavp 1 2 [1 [ww 
eae a 
rasv] aa asp aa if aa ids 
















eo eR Se ee eR eT Sa 
fiou=-ema——S—S—~*~‘“‘~*~‘id SY age SCSC*~=‘idSC‘tSSC*d;SCi 
a 1) ae Cs ASR CT 
OL = 60 WA 
tee v 
CT A SA CS cd CD 
fion=ema_———SSCS~—~—S AVE SSCSCSC~t EC 
ae ree 7 ence a ee or 
ee | 
pg EES cag cee eet 
aE ST PAS SC IRA ER MRR NCR) a 





timing requirements over recommended operating free-air temperature range, 
Vcc = 3.3 V + 0.3 V (unless otherwise noted) (see Figure 1) 


Ta = 25°C SN54AHC74 | SN74AHC74 
MIN MAX| MIN MAX| MIN. MAX] 







PREaciniw te. (7. |.7 
aneeny Ceo i ee ee 
= ieacaeia a as ee 

PRE orGiRincive | 8d 
Hold time, data after CLKT Pos Joos | os | we | 





timing requirements over recommended operating free-air temperature range, 
Voc = 5 V+0.5 V (unless otherwise noted) (see Figure 1) 


Ta = 25°C | SN54AHC74 | SN74AHC74 
[MIN MAX] MIN MAX] MIN MAX| 


PREorGinow [5 [5 


Pulse duration 


sala PRE orCtRimecwe | 3 | 3 | 3 
Fold ive, deta afer GUT Dos fos | os | 
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switching characteristics over recommended operating free-air temperature range, 


Voc = 3.3 V+ 0.3 V (unless otherwise noted) (see Figure 1) 
| = SNBGAHC74 Cd 
UNIT 


FROM TO 
PARAMETER (INPUT) (OUTPUT) 
TYP MAX 
CL=50pF  { 50 75 | 


oes te 
r=60p a 
a 76 12.3 1 14.5 
Ci = 15 pF 
er deed kee 12.3[ 1146 
tPLH 67 11.9 
Cy = 15 pF 
tPHL" BE ok | ows | ets Of ay =e 
ea noes si ee 104 158 
t 92 15.4 1 17.5 
aT QorQ Cy = 50 pF 
tPHL 92 15.4 1 17.5 


* On products compliant to MIL-PRF-38535, this parameter is arsiited but not production tested. 
















LOAD 
CAPACITANCE 






























LOAD 
CAPACITANCE 














switching characteristics over recommended operating free-air temperature range, 
BUR i 
PARAMETER (INPUT) (OUTPUT) TAS = 25°C UNIT 
TYP MAX 
CL = 50 pF ae 
o 
PRE or CLR QorQ CL = 15 pF 
ee val CL = 15 pF 
CL = 50 pF 
ft i ee 


Voc = 3.3 V+ 0.3 V (unless otherwise noted) (see Figure 1) 
SN74AHC74 
CL = 15 pF pase 
pm 7.6 12.3 1 14.5 
92 16. 
a Cy = 50 pF 
te 
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switching characteristics over recommended operating free-air temperature range, 
Voc = 5 V+ 0.5 V (unless otherwise noted) (see Figure 1) 
FROM | TO rae 
(INPUT) (OUTPUT) UNIT 
MIN TYP MAX 
p= 15pF | 1301700 
aa MHz 
ee a 
= 15 pF 
ee 
1 


= 


| tpHL | 
* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 

















LOAD 
CAPACITANCE 






PARAMETER 












ee characteristics over recommended operating free-air temperature range, 
Vcc = 5 V +0.5 V (unless otherwise noted) (see Figure 1) 










SN74AHC74 





LOAD 
CAPACITANCE | 


Cy = 15 pF <a sine 
Lee A 
a! 18 
= 15 pF 
a ne. ee 
ane rE) 188 | 
— a a5] 
Ce 1 _n 
Cy = 50 pF | 
dibcas er ee 
1105 
TtpH | 


SN74AHC74 
deistealie [MIN MAX| 


VOL(P) Quiet output, maximum dynamic Vo. 
VOL(v) Quiet output, minimum dynamic Vo 


VIH(D High-level dynamic input voltage 


VIL(D 
NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 




























Low-level dynamic input voltage 





operating characteristics, Voc = 5 V, Ta = 25°C 


PARAMETER 


Cod Power dissipation capacitance No load, f=1 MHz | 32] pF | 
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PARAMETER MEASUREMENT INFORMATION 


From Output 


Test 
Under Test | Point 


CL 
(see Note A) ‘li 


LOAD CIRCUIT 
¢—— ty ——4 
! | 


| | Vcc 
Input 50% Vcc SO%VCC V 
OV Input cc 


(see Note B) : 50% Voc | 50% Vcc a0 
VOLTAGE WAVEFORMS l l 
PULSE DURATION tPLH ¢—>} > PHL 
| | ——— VOH 
Sie ae In-Phase 
Timing Input ee Vec puiut l 50% Voc 50% Voc 
(see Note B) : 50% Voc at | | VOL 
lq» es th tPHL 4] pila cine tPLH 
a | Voc Out-of-Ph \ Loon VOH 
Fee ee Uut-ol-rPnase 
0% V 50% V 
Data Input 50% Voc 50% Vcc Output 50% Vcc ee 
OV a VOL 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES DELAY TIMES 


NOTES: A. Cy includes probe and jig capacitance. 


B. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 3 ns, ts = 3ns. 
C. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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@ Inputs Are TTL-Voltage Compatible SN54AHCT74...J OR W PACKAGE 
@ EPIC™ (Enhanced-Performance Implanted rere es aon a 


CMOS) Process 


@® High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 


@ ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

@ Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and SN54AHCT74... FK PACKAGE 
Ceramic Flat (W) Packages, Ceramic Chip (TOP VIEW) 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 





description 


The ’AHCT74 are dual positive-edge-triggered 
D-type flip-flops. 


A low level at the preset (PRE) or clear (CLR) 
inputs sets or resets the outputs regardless of the 
levels of the other inputs. When PRE and CLR are 
inactive (high), data at the data (D) input meeting 
the setup time requirements is transferred to the 
outputs on the positive-going edge of the clock 
pulse. Clock triggering occurs at a voltage level 
and is not directly related to the rise time of the 
clock pulse. Following the hold-time interval, data 
at the D input can be changed without affecting the 
levels at the outputs. 


The SN54AHCT74 is characterized for operation over the full military temperature range of —55°C to 125°C. 
The SN74AHCT74 is characterized for operation from —40°C to 85°C. 





NC — No internal connection 


FUNCTION TABLE 


INPUTS OUTPUTS 


H 





T This configuration is nonstable; that is, it does not 
persist when PRE or CLR returns to its inactive 
(high) level. 


EPIC is a trademark of Texas Instruments Incorporated. 





PRODUCTION DATA information is current as of publication date. _ Copyright © 1996, Texas Instruments Incorporated 
Products conform to specifications per the terms of Texas Instruments | 
standard warranty. Production processing does not necessarily include TEXAS 
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logic symbolt 





t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 


logic diagram, each flip-flop (positive logic) 


PRE 


Cc 
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absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range; VGC? dsuianesticswcioursscsareiensseerwetsiewidaewiad ieee es -0O.5Vto7V 
Input voltage range, V; (See Note 1)... ..... ccc ce cece teen eee e nee e eee eeeees -0.5Vto7V 
Output voltage range, Vo (See Note 1) .... ccc cee cece erence eee eee eennees -0.5Vto7V 
Input clamp current, liq (Vj <O OF Vj> VOC)... ccc cece eee eee ene eee e eee e ne eeeeeneenneaes ~20 mA 
Output clamp current, lox (VQ <0 Or VOo>Vec) ... 2. eee eee cece eeeeeeeneee —20 mA 
Continuous output current, IQ (VO =OtO Voc) ...- eee cece eee ee tee teen eeenees +25 mA 
Continuous current through Voc Or GND ..... 2... ccc eee renee eee eee neeeenees +50 mA 
Maximum power dissipation at T, = 55°C (in still air) (see Note 2):D package ................... 1.25 W 

DB or PW package ............. 0.5 W 

NDACKAGC® 24:ccn bode tecawewns 1.1 W 
Storage temperature range, Tstg .----+--+ eee eee eee ee ee Ce ee —65°C to 150°C 


Tt Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions (see Note 3) 


Vcc _ Supply voltage 
VIH High-level input voltage 
VIL Low-level input voltage 


V\ Input voltage 
Vo Output voltage 
IOH High-level output current 


lOL Low-level output current 
At/Av _ Input transition rise or fall rate 


TA Operating free-air temperature | 65125] 405} CE 


NOTE 3: Unused inputs must be held high or low to prevent them from floating. 





electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
Ta = 25°C SNS4AHCT74 | SN74AHCT74 | 


PARAMETER TEST CONDITIONS 
MIN TYP _MAX| MIN MAX] MIN MAX’ 

























= -50 3.15 3.65 315 | 315 
VOH 1OH alt 4.5V 
lOH=—8 mA a a J 
ion = 60 Xe Xe 
VOL OL of 4.5V 
ioL=8 mA a s ) 7 
sa Pea es eT 






Vi=Vo¢ orGND,_Ig=0 Ei] Sem 


One input at3.4V, 
tt ___ Vo =5.5V 2] eS; ante SS 
[6] Vi= Voc or GND Sd  ) 


*On = compliant to MIL-PRF-38535, this parameter does not apply. 
+ This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Vcc. 
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timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 


Ta = 25°C SN54AHCT74 | SN74AHCT74 
PARAMETER [MIN MAX| MIN. MAX] MIN MAX| UNIT 









mere 

ae Ia Se SS A RE SA 

, ' aaa LE SRM SN Se a 

sn adiakaiel mache | 25 66 | a5 
od data ar CURT eC 








switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 


0 . a | = SNS4AHCT74 
FROM T L eT a aoe 
EARAMEIEA (INPUT) (OUTPUT) CAPACITANCE aes 
| MIN TYP) MAX, wax) MN MAK 
ae MHz 
CL = 50 pF ae 


CL = 15 pF 


9 





* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 















| aera ee 
inte use — 
PARAM Er (INPUT) (OUTPUT) CAPACITANCE tase ee po ome 
[MIN TYP MAX(| wax) MN MAX 





CL = 15 pF a oe 
Piailacdl MHz 
ee 
= 76 Toa 1 
CL = 15 pF : 
76 0a 12 


sa 7a{_1 9) 
4 Qord Cl = 15 pF 
ea sa 7a| 19, 
C, = 50 pF 
ae Te dae oe a1 nal 118) 


6386 
at C, = 50 pF 4 
ea 6388 
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noise characteristics, Voc = 5 V, CL = 50 pF, Ta = 25°C (see Note 4) 


SN74AHCT74 
PARAMETER MIN MAX | UNIT 


VoUe) Quist output, maximum dymamioVon—SOSCOSCSCSCSCSCSSSC 
VOL(v) Quiet output, minimum dynamic VoL. | 8] Vv 
VOH(V) Quiet output, minimum dynamic VoH 
VIH(D High-level dynamic input voltage 


VIL(D 
NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 
























Low-level dynamic input voltage 





operating characteristics, Voc = 5 V, Ta = 25°C 


Cog Power dissipation capacitance 





PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test lest 
Point 
CL 
(see Note A) si 
l¢—— ty ———_> + 
| | 
| | oN LOAD CIRCUIT 
Input 1.5V 1.5V 
ve ldo 1.5V 4sv0” ad 
see Note B : : 
VOLTAGE WAVEFORMS ( ) | | OV 
PULSE DURATION l | | — | 
tPLH + —> | ; ‘PHL 


_- — 3V ees 

Timing Input | | VOH 
# 1.5V \ In-Phase # 1.5V | \ 1.5V 

(see Note B) ! a Output | | 


en 3V 0 | | VOH 
ut-of-Phase 
Data Input 1.5V 1.5V Output 15V 1.5V 
OV ——-— VOL 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES DELAY TIMES 


NOTES: A. CO, includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SCLS249A — OCTOBER 1995 — REVISED MARCH 1996 





@ Operating Range 2-V to 5.5-V Vcc SN54AHC86... J OR W PACKAGE 
SN74AHC86...D, DB, N, OR PW PACKAGE 
@ EPIC™ (Enhanced-Performance Implanted (TOP VIEW) 
CMOS) Process 


@ High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 


@ ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 200 V 
Using Machine Model (C = 200 pF, R = 0) 


@ Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip SN54AHC86... FK PACKAGE 
Carriers (FK), and Standard Plastic (N) and (TOP VIEW) — 
Ceramic (J) 300-mil DIPs 





o<0 Sm 


description 


The ’AHC86 are quadruple 2-input exclusive-OR 
gates. These devices perform the Boolean 
function Y = A@ Bor Y = AB+ABin positive logic. 






A common application is as a true/complement 2B 118 
element. If one of the inputs is low, the other input 
is reproduced in true form at the output. If one of > 
the inputs is high, the signal on the other input is . 
reproduced inverted at the output. 


The SN54AHC86 is characterized for operation 
over the full military temperature range of —55°C 
to 125°C. The SN74AHC86 is characterized for 
operation from —40°C to 85°C. 





0 11121 
Os Se | ee 
Or <= 
27M O 


NC — No internal connection 


FUNCTION TABLE 
(each gate) 


[INPUTS | OUTPUT 
ae a ees 






EPIC is a trademark of Texas Instruments Incorporated. 





PRODUCTION DATA information is current as of publication date. Copyright © 1996, Texas Instruments Incorporated 


Products conform to specifications per the terms of Texas Instruments jf 
standard warranty. Production processing does not necessarily Include TEXAS 
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logic symbolt 





T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 


exclusive-OR logic 


An exclusive-OR gate has many applications, some of which can be represented better by alternative logic 
symbols. 


EXCLUSIVE OR 


Th AaD- =D- aD =D- 


These are five equivalent exclusive-OR symbols valid for an SN74AHC86 gate in positive logic; negation may 
be shown at any two ports. 
LOGIC-IDENTITY ELEMENT 


EVEN-PARITY ELEMENT ODD-PARITY ELEMENT 





il 


The output is active (low) 
if all inputs stand at the 
same logic level (i.e., 
A= B). 


lls 


The output is active (low) 
if an even number of 
inputs (i.e., 0 or 2) are 
active. 


= bill oe 


The output Is active 
(high) if an odd number of 
inputs (i.e., only 1 of 
the 2) are active. 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply Vollage Tange, VGC ii san.cudovecsekan biguwetidorssds dower see itereeeeweR eas -0.5Vto7V 
Input voltage range, V| (See Note 1) ......... cece cece eee e eee c eee eneeesenees -0.5Vto7V 
Output voltage range, Vo (see Note 1) ..... 2. eee eee cece ee eee eee eee aee —0.5 V to Voco + 0.5 V 
Input: clamp current). lie (Vi SO) sities weds et Seer twdaahenpaer eens Cos es dameee Se Peewee enced —20 mA 
Output clamp current, lox (Vo <O0OrVo>Vec) ..-- cece ee teen e eee e teen en eeees +20 mA 
Continuous output current, Io (VQ =O tO VCC) 26. cece cee eee een ete nee e teen eens +25 mA 
Continuous current through Voc Or GND ......... eee eee e eee tees teeter eenee +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2):D package ................... 1.25 W 

DB or PW package ............. 0.5 W 

N'DACKAGe: icsaidwsuicinn cee 1.1W 
Storage temperature range, Tstg.-.---- eee cece ee eee eee eee ete —65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions (see Note 3) 


SN54AHC86 | SN74AHC86 
[MIN MAX] MIN MAX| 


v 
Wec=2v «if St] Ct 
Wec=sv_ «i SCC 
Ty mputvotags—SC~“*~*~*“‘~*S*S*~“‘“‘;S;S™S™SC*drY CSC OCT OC 

Weo=2v—~+| sof ———80f —aA 
m 
Mec=sveosv | sf =a 
Woc=2v | sot —~SC«O A 
Moc=sve05v | 8 
At/Av Input transition rise or fall rate 


NOTE 3: Unused inputs must be held high or low to prevent them from floating. 
























VIH High-level input voltage 










VIL Low-level input voltage 





























IOH High-level output current 















lOL Low-level output current 







——4] 
ns/V 
4085 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


| Ta=25°C _—*| SNS54AHC86 | SN74AHC86 
PARAMETER TEST CONDITIONS Voc , UNIT 
MIN TYP_MAX| MIN MAX] MIN MAX 


V 
fin=-ema——S—~—~‘id a we SC~C id 


lol = 50 uA 
i V 










LT a OS NC) I 79 
a cc EC 
lice [Wis VocorGnD, o-0 [sev] 2] 20] 20] sa _| 
es CC aa eT) a I) A VN ee 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3. V+ 0. 3 V (unless otherwise noted) (see Figure 1) 



















eel am 
FROM TO LOAD : 
RAnAMENEN (INPUT) (OUTPUT) CAPACITANCE ee gg ented a 
MIN. TYP MAX. wax] MN MAX 






—— AorB Cl =15 pF 
ees a RA 


tPLH 95 14.5 1 = =16.5 
AorB Y Cy = 50 pF 
PHL 95 145 


* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 






switching characteristics over recommended operating free-air temperature range, 
Voc = 3.3 V + 0.3 V (unless otherwise noted) (see Figure 1) 


aT a a 
FROM TO : 
PARAMETER (INPUT) (ouTPUT) TAS ee _. 
TYP | mm we 





ae ey 
PLA AorB ¥ 
tH or 


iPHL 1165 
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switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V + 0.5 V (unless otherwise noted) (See Figure 1) 
















aera ee 
ata = ee 
PARAMETER (INPUT) (OUTPUT) CAPACITANCE re 25°C UNIT 
[MIN TYP MAX | wax] MN MAX 





7 rane 

PPL AorB CL = 15 pF 

tPHL* 4.8 6.8 
6368 

a AorB Cy = 50 pF 

| PHL 6388 


* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 






switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V+ 0.5 V (unless otherwise noted) (see Figure 1) 


SN74AHC86 
fe 1 
PARAMETER (INPUT) (OUTPUT) TAS 25°C 
TYP MAX 
a ea AorB CL = 15 pF 
63 88 
AorB Ci = 50 pF 
"63 88 


| SN74AHC86— 


PARAMETER —_SNTAAHCHS __ MAX UNIT 
VOL(P) Quiet output, maximum dynamic Vo. 0.3 0.8 


VoL(v) Quiet output, minimum dynamic VoL 
VIH(D High-level dynamic input voltage 





VIL(D Low-level dynamic input voltage | 
NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 


operating characteristics, Voc = 5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS TYP | UNIT 
Power dissipation capacitance Noload, f=1MHz 18 | pF 
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PARAMETER MEASUREMENT INFORMATION 


From Output Test 
Under Test | Point 
CL 
(see Note A) i} 


LOAD CIRCUIT 


as 


| | Voc | 
Input 50% Vcc 50% Vcc mit: <# N oA Voc 
OV | 50% Vcc 


_ (see Note B) ) | 50% Vcc aa 
VOLTAGE WAVEFORMS 
PULSE DURATION tpLH 4—> > tPHL 
| | In-Phase | | ——— VOH 
~ Timing Input =e. VCC : 50% Voc 50% V 
one F 50% Veo\ Output | : Wek 
| OV l 
} k¢t—>— th tPHL 4? pais tPLH 
‘su | Vv | | | VOH 
i et cc Out-of-Phase Kosky SBE 
Data Input 50%Vec 50%Voc Output cc °¥CC 
OV se VOL 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES DELAY TIMES 


NOTES: A. OQ, includes probe and jig capacitance. 


B. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. - 


Figure 1. Load Circuit and Voltage Waveforms 
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@ Inputs Are TTL-Voltage Compatible 


@ EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 


® High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 


@ ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 200 V 
Using Machine Model (C = 200 pF, R = 0) 


@ Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 


description 


The ’AHCT86 are quadruple 2-input exclusive- 
OR gates. These devices perform the Boolean 
function Y = A® Bor Y = AB+AB in positive logic. 


The SN54AHCTS86 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74AHCT86 is characterized for 
operation from —40°C to 85°C. 


SN54AHCT86... J OR W PACKAGE 
SN74AHCTS86 ...D, DB, N, OR PW PACKAGE 
(TOP VIEW) 





SN54AHCTS6... FK PACKAGE 
(TOP VIEW) 


O 
ae) O co 
Ses © 





NC — No internal connection 


FUNCTION TABLE 
(each gate) 


INPUTS | OUTPUT 
pA BUY 





EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA information Is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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logic symbolt 





Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 


exclusive-OR logic 


An exclusive-OR gate has many applications, some of which can be represented better by alternative iogic 
symbols. | 


EXCLUSIVE OR 


SI aD SD- SD SID 


These are five equivalent exclusive-OR symbols valid foran SN74AHCT86 gate in positive logic; negation may 
be shown at any two ports. | 


LOGIC-IDENTITY ELEMENT EVEN-PARITY ELEMENT ODD-PARITY ELEMENT 


* p— 


The output is active (low) if The output is active (low) if The output is active (high) if 

all inputs stand at the same an even number of inputs an odd number of inputs 

logic level (i.e., A = B). (i.e., O or 2) are active. (i.e., only 1 of the 2) are 
. active. 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply Voltage Tange, VGC cscs chee eiewns nie tceseabertesta tidy wet twhesacausgeseest —0.5Vto7V 
Input voltage range, V; (See Note 1)... ... eee ccc cece eee eee teense eeaeeees —-0.5Vto7V 
Output voltage range, Vo (see Note 1) ..... 6. eee cece eer erence ee er eenenees —-0.5Vto7V 
InpuLclamp Current Ii (Vi< OOF VKH V OG) ncekoeseiaisdet newer eciedsngeteerdaas inasaeens —20 mA 
Output clamp current, lox (VQo<OOrVOo>Vec) ..- eee e eee ee t eee eee eee e eet eeaes —20 mA 
Continuous output current, lo (VQ =O tO Voc)... cece cece eee eee eee e eee eee e eee +25 mA 
Continuous current through Voc or GND .... 0... ce cee een en eee e te eeeeeeeas +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2):D package ................... 1.25 W 

DB or PW package ............. 0.5 W 

N'DaCkage? .s05eabevanatas<ase% 1.14W 
Storage temperature range, Tstg -.-1-- eee eee eter teen e eee eee -65°C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions (see Note 3) 


| Voc Supply voltage 
VIH High-level input voltage 
VIL Low-level input voltage 
VI Input voltage 


Vo Output voltage 


IOH High-level output current 
IOL Low-level output current 
At/Av Input transition rise or fall rate 
TA Operating free-air temperature 
NOTE 3: Unused inputs must be held high or low to prevent them from floating. 





electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


| Tae 2eee 25°C | Ta = 25°C ~—s| SN54AHCT86 SN74AHCT86 
PARAMETER TEST CONDITIONS Vcc UNIT 
MIN TYP MAX LMIN MAX MIN MAX 
ion = -50 WA 3.15 865 
VOH OH is 4.5V V 
AEETD ee 
IOL = 50 HA | a 
VOL 2. e 4.5V 
ioL=8 mA ee es YT 


eT 
ne a a 


One input at 3.4 V, 
| tof Vn = 5.5V cs a ee 
ci __—([vi= Voc or GND Ed DG 


* On products compliant to MIL-PRF-38535, this parameter does not apply. 
+ This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or VCC: 
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switching characteristics over recommended operating free-air temperature range, 
Vec = 5 V+0.5 V (unless otherwise noted) (See Figure 1) 


FROM TO 
LEARAME en (INPUT) (OUTPUT) 
afi eae eo 
is 7p ts 
tPHL . 


* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 










switching characteristics over recommended operating free-air temperature range, 
Voc = 5 V+0.5 V (unless otherwise noted) (See Figure 1) | 


SN74AHCT86 
ode ic ra 
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta = 25°C 
MIN TYP MAX 
tPHL 


PARAMETER 


VOL(P) Quiet output, maximum dynamic VoL 
VOL(v) Quiet output, minimum dynamic VoL 
VIH(D High-level dynamic input voltage 
VIL(D) Low-level dynamic input voltage 
NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 





operating characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER | TEST CONDITIONS UNIT 





Cod Power dissipation capacitance No load, f= 1 MHz 
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PARAMETER MEASUREMENT INFORMATION 


From Output Test mt. (0. <> 3V 
Under Test Point (see Note B) 1.5V 1.5V 
| 0V 
Cy. | | 
(see Note A) | tpLH ++ | > tPHL 
| 


8. 
: | == "NOH 
sie anes | A 15V " 1.5V 
LOAD CIRCUIT aie | VoL 


(PHL —¢—>} —>- tri 


| | VOH 
a a 1.5V 1.5V 
——— VoL 
VOLTAGE WAVEFORMS 
DELAY TIMES 


NOTES: A. Ct includes probe and jig capacitance. 
B. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, tr = 3.ns, tf=3ns. 
C. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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WITH 3-STATE OUTPUTS 
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@ Operating Range 2-V to 5.5-V Voc SN54AHC125... JOR W PACKAGE 
SN74AHC125...D, DB, N, OR PW PACKAGE 
@ EPIC™ (Enhanced-Performance Implanted (TOP VIEW) 
CMOS) Process 


@ High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 


@ Package Options Inciude Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 





SN54AHC125...FK PACKAGE 


description (TOP VIEW) 
The ’AHC125 are quadruple bus buffer gates 2 lo Oo 8 re) 
featuring independent line drivers with 3-state rir Z >it 


outputs. Each output is disabled when the 
associated output-enable (OE) input is high. 
When OE is low, the respective gate passes the 
data from the A input to its Y output. 


The SN54AHC125 is characterized for operation 
over the full military temperature range of —55°C 
to 125°C. The SN74AHC125 is characterized for 
operation from —40°C to 85°C. 





NC — No internal connection 


FUNCTION TABLE 
(each buffer) 


INPUTS OUTPUT 
ee a 


L H H 
L L L 
H X Z 





EPIC is a trademark of Texas instruments Incorporated. 





UNLESS OTHERWISE NOTED this document contalns PRODUCTION Copyright © 1996, Texas Instruments Incorporated 


DATA information current as of aeooap att date. Products conform to i 

specifications per the terms of Texas Instruments standard warranty. 

Bhacerill processing does not necessarily include testing of all EXAS 
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logic symbolt 





Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 


logic diagram (positive logic) 





20E — 
on 6 _ oy 
30E th 
aa 8 sy 
40E : 
aa May 


Pin numbers shown are for the D, DB, J, N, PW, and W packages. 





sae TEXAS 
INSTRUMENTS 


3-98. POST OFFICE BOX 655303 @ DALLAS, TEXAS 75265 


SN54AHC125, SN74AHC125 © 
QUADRUPLE BUS BUFFER GATES © 
WITH 3-STATE OUTPUTS 


SCLS256A —- DECEMBER 1995 — REVISED MARCH 1996 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VCC... . eee eee cee eee cette eee eee eenees ee eee See ee -0.5Vto7V 
Input voltage range, V;:(S@e NOG: 1)” stead cseikus hee cadeweeenstcee cues deters sesetenewes -O.5Vto7V 
Output voltage range, Vo (See Note 1) 2... cece cece cece cece eee e ee eens -0.5 V to Voc + 0.5 V 
Inputclamp current: li (Vi < Oh ae iar ite at ereda ein quote te baie Heche oew iad agin s —20 mA 
Output clamp current, lox (VQO<O Or VO >VoC) .--e cece cece cee e cece ete t eee e nen e essence enees +20 mA 
Continuous output current, Io (VQ =O tO Voc) .. cece cece eee eee eee cnet eee eens +25 mA 
Continuous current through Voc or GND .... 2... ee eee eee eee eeee +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package ................... 1.25 W 

DB or PW package ............. 0.5 W 

N DaCKAGC? voc nasa, clameeeeue tes 1.1W 
Storage temperature range, Tyg ----- ee eee eee eee ete eee ee eee ene —65°C to 150°C 


Tt Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions (see Note 3) 


| SN54AHC125 | SN74AHC125 
MIN MAX| MIN MAX] 


Voc Supply voliage P2558] 2 55] V 
Voo=2V 
VIH High-level input voltage Voc =3V V 


VIL Low-level input voltage 


Vi Input voltage 
VO Output voltage 


1OH High-level output current Voc = 3.3 V+0.3 V 
Voc =5V+t0.5V 


BP on 
Eas & 
oF. 
ce: ie 
gis 
ee SS 


< 
.?) 
) 
! 

DN) 

< 


IOL Low-level output current Voc =3.3V+0.3V 
Voc =5V+t0.5V 


ee Vec=3.3V+03V 
At/Av Input transition rise or fall rate 
Vec=5V+0.5V 


TA Operating free-air temperature 





NOTE 3: Unused inputs must be held high or low to prevent them from floating. 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 






[Ta=25°C | SN54AHO125 | SN7A4AHCI25 | 
[_mnameren | resteonnmens | vee ae mW a 

Ov Ge 
loH =~ 50 HA re ie ee 
VoH fasv [ 44 45 

fon=-4ma—SSC*«dC CSCC 
(EC SSRN ER 
| lol = 50 nA 

VoL => : 
[Aor OF inputs 
OZ 
fgg usvogern p28 [sav | 





switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V+ 0.3 V (unless otherwise noted) (see Figure 1) 


FROM r0 = aa ase 
PARAMETER (INPUT) (OUTPUT) CAPACITANCE As = 
TYP MAX 


‘S 
4 se 
“sd 
gs ee 
A EF 
ee 
oe ae 
fen oS te 
ae 
Paste 
= 
ak 
—_k 
Ss 
. . Py . . 


awk F ok 
wk § 


—_ —_ 
ee 
w | w | 


—_— 





—, 


* On en compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 





PRODUCT PREVIEW information concerns products In the formative or 
phase of development. Characteristic data and other 
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switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V + 0.3 V (unless otherwise noted) (see Figure 1) 


LOAD 
CAPACITANCE 


{PLZ 





switching characteristics over recommended operating free-air temperature range, 
Voc = 5 V + 0.5 V (unless otherwise noted) (see Figure 1) 


PARAMETER (INPUT) (OUTPUT) | AS 25°C 
TYP MAX 
ae 
a, ae 


| tp 
| tea 





™ Sa as compliant to MIL-PRF-38535, this parameter is ensured but not production J 





PRODUCT PREVIEW information concerns products in the formative or 
in phase of development. Characteristic data and other 
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switching characteristics over recommended operating free-air pomnperature range, 
Voc = 5 V+ 0.5 V (unless otherwise noted) (see Figure 1) 


SN74AHC125 
ween 
CAPACITANCE A 25°C 





output-skew characteristics, C, = 50 pF (see Note 4) 


SN74AHC125 
PARAMETER Ta = 25°C Sc ae 
bein seeaaeies area 
u WwW 
ia sveosv] tft 


NOTE 4: Characteristics are determined during product characterization and et by design. 










UNIT 





noise characteristics Voc = 5 V, Cy = 50 pF, Ta = 25°C (see Note 5) 


SN74AHC125 
PARAMETER UNIT 
TYP MAX | 


VOL(P) Quiet output, maximum dynamic VoL 















VOL(V) Quiet output, minimum dynamic VOL 


VOH(V) Quiet output, minimum dynamic VOH i ee 








VIH(D High-level dynamic input voltage 


VIL(D) Low-level. dynamic input voltage 


NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 





operating characteristics, Voc = 5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 
Cyd Power dissipation capacitance Noload, f=1MHz 
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PARAMETER MEASUREMENT INFORMATION 


9 Yec 
1kQ S17 o 
From Output pen 
Under Test © eno 
CL 
(see Note A) ap 
: LOAD CIRCUIT 
Input i KON Vec 
50% Vcc 50% Vcc 
| OV 
tPLH 4» | | tPHL 


In-Pha | | a en 
output | 50% Voc 50% Voc 
l VOL 


| 
tPHL 4 


pa i tPLH 


Out-of-Phase | 50% V 50% V VOH 
Output cc cc 


VOLTAGE WAVEFORMS 


DELAY TIMES 


NOTES: A. Cy includes probe and jig capacitance. 


=" VOL 


Output 
Control 
(low-level 
enabling) 


Output 
Waveform 1 
$1 at Vcc 
(see Note B) 


Output 
Waveform 2 
$i at GND 
(see Note B) 


tPLH/tPHL 


tpLZ/tpZL 
tpHz/tPZH 





Vec 
50% Vcc 50% Vcc 
| 4A — — — -— — OV 


tpzL —> a | i 
| tpLz > 
| PLZ ) y avee 
| 50% Voc| VoL +0.3V 
Lt+ VY. 
| i —— VOL 
| | tPHZ pe 
tPZzH | 
| oven ® vo aa YOH 
50% Voc VOH- 0.3 V 
=O0V 
VOLTAGE WAVEFORMS 


ENABLE AND DISABLE TIMES 


B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, tr =3 ns, tf =3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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@® Inputs Are TTL-Voltage Compatible SN54AHCT125... J OR W PACKAGE 
@ EPIC™ (Enhanced-Performance Implanted SNS ON IeD es eevee PW PACKAGE 
CMOS) Process 


@ High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 


@ Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 





ere SN54AHCT125 ... FK PACKAGE 
description (TOP VIEW) 


The ’AHCT125 are quadruple bus buffer gates 
featuring independent line drivers with 3-state 
outputs. Each output is disabled when the 
associated output-enable (OE) input is high. 
When OE is low, the respective gate passes the 
data from the A input to its Y output. 


The SN54AHCT125 is characterized for opera- 
tion over the full military temperature range of 
—55°C to 125°C. The SN74AHCT125 is charac- 
terized for operation from —40°C to 85°C. 





NC — No internal connection 


FUNCTION TABLE 
(each buffer) 


ee sala 


H 
L 
Z 








EPIC is a trademark of Texas Instruments Incorporated. 


DATA information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warran 


UNLESS OTHERWISE NOTED this document contains PRODUCTION Copyright © 1996, Texas Instruments Incorporated 
cones processing does not necessarily include testing of all t TEXAS 
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logic symbolt 





t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 


aa, 

10E 

1A 3 ay 
4 


logic diagram (positive logic) 


20E 





2A 


soe 22 

3A 8 ay 
aoe —2 | 

an 2 May 


Pin numbers shown are for the D, DB, J, N, PW, and W packages. 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage Tange) VEG: cissewncntewuet ees ince se nade einer teeeek sae taeuaw eed -O.5Vto7V 
Input voltage range, V; (See Note 1)..... 0... cece cece eee eee e eee eeeneees —-0.5Vto7V 
Output voltage range, Vo (See Note 1) ....... cece ce eee cee eee eee eee eee teenies -0.5Vto7V 
Input clamp current; (i (V) < OOF Vi > VGG) i ntdaee etre wed crete A detache eee ove dean —20 mA 
Output clamp current, lox (Vo <O Or VO>Voc) ..- cece cece eect eet e eben teen teen eens —20 mA 
Continuous output current, lo (Vo =O tO VocC) ..- 6 cee eee eee eee ee teen ee eee +25 mA 
Continuous current through Voc or GND ..... 2... cece eee een eee eens +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2):D package ................... 1.25 W 

DB or PW package ............. 0.5 W 

N PaCkade: «t.02%eerse tude sea 1.1 W 
Storage temperature range, Tgig .--.-- eee ere nec e eee e eee eee tee e enone cet ence en eens —65°C to 150°C 


Tt Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions (see Note 3) 


Supply voltage | 46 55 | 
High-level input voltage ae 


Low-level input voltage 






















v Input voltage 








Vo Output voltage 





IOH High-level output current 






OL Low-level output current 










At/Av id A transition rise or fall rate 


oe 3: Unused inputs must be held high or low to prevent them from floating. 





electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


Ta = 25°C SN54AHCT125 | SN74AHCT125 
PARAMETER TEST CONDITIONS Voc UNIT 
in A | WA Wa 
OHSS 
OL UL A5V iV; 
4} 


V 
Ob iol = 8mA [~*~ 
Tr [rer ipas [i= Voc 0 GND 

o Zac 


Pog [Y= Vc or GND 
icc | ¥i= Voc or GND, rssv] SC 

One input at 3.4 V, & 
PG = Voc or GND ii a, | A RANT re 
Co Y= Veg or GND i a a ee es 


L = is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Vcc. 
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switching characteristics over recommended operating free-air temperature range, 


Voc =5 os + 0.5 V (unless otherwise noted) (see Figure 1) 


FROM TO - 
PARAMETER (INPUT) (OUTPUT) Ta = 25°C UNIT 
| MIN TYP MAX, TYP wax] MN MAX 
| tpt | 
eect C) = 15 pF 
baal 
= ee - = a © 
Pe ie we 
| PHL ‘ 
| tp7H 
pS t 
C) = 50 pF 
= 


*On we compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 
















LOAD 
CAPACITANCE 



























switching characteristics over recommended operating free-air temperature range, 
Voc = 5 V+0.5 V (unless otherwise noted) (see Figure 1) 
” a SN74AHCT125 
ROM T ; 
PARAMETER (INPUT) (OUTPUT) Ta = 25°C UNIT 
MIN TYP MAX 
28 _s5| _i__6s 
ee ae CL = 15 pF 
a 
ace oe CL = 15 pF 
ez, 
aes Y CL = 15 pF 
an 
ee 
= te 


ea Cy = 50 pF 
tPZL 6.17.1 


ee a gee en 
output-skew characteristics, C, = 50 pF (see Note 4) 


SN74AHCT125 
FROM TO : | 
PARAMETER (INPUT) (ouTPUT) TAs 25°C UNIT 
TYP MAX 


Se Se SS A NS 7s a) NT A 


NOTE 4: Characteristics are determined during product characterization and ensured by design. 
















LOAD 
CAPACITANCE 
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noise characteristics, Vcc = 5 V, C_ = 50 pF, Ta = 25°C (see Note 5) 


PARAMETER 


orp Suslaues rainmananVo, Cs 
oun Gust oust rinmumaynarioVoy es 
Wong auetouiut minimum ananieVon ee 

| | Paw 





SN74AHCT125 
UNIT 













VIH(D High-level dynamic input voltage . | 


Low-level dynamic input voltage 





VIL(D) 
NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 





operating characteristics, Vcc = 5 V, Ta = 25°C 


| PARAMETER TEST CONDITIONS TYP] UNIT 
Cod Power dissipation capacitance No load, f=1 MHz 









PARAMETER MEASUREMENT INFORMATION 





o Yee 

1kQ S17 o tpLH/tPHL 

From Output 6 aio tpLz/tpz. 
Under Test GND tpHz/tpZzH 

CL 
(see Note A) T 
; LOAD CIRCUIT 
ee Output Vv 
aut Vec ‘Control os 
p 1.5V 1.5V (low-level 1.5V 1.5V 
| | OV enabling) erp ae eae oy 
tpz. le | 


tPLH 4p le tPHL 


| 
| tpiz pl i 
| l ——— VoH Output | | PLZ | =Vcoc 
In-Phase | #- 1.5V | M 1.5V Waveform 1 \ 15V | / Vv V 
Output S$1atVcc You +.9.3 
| VOL | VOL 


| 
| 
Note B) 
a <—pi—t ii | { tPHZ— 
tPHL —¢—> en tPZH 
| | —e Output ae wa Peery 
Out-of-Phase Waveform 2 VoH— 0.3 V 
plies 15V 1.5V baat ae 
utpu 7 
oe NOL (see Note B) oN 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
DELAY TIMES ENABLE AND DISABLE TIMES 


NOTES: A. Cy, includes probe and jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, ty =3 ns, tf= 3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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@ Operating Range 2-V to 5.5-V Voc SN54AHC126 ... J OR W PACKAGE 
SN74AHC126...D, DB, N, OR PW PACKAGE 
@ EPIC™ (Enhanced-Performance Implanted (TOP VIEW) 
CMOS) Process 


@ High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 


@ Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 





SN54AHC126... FK PACKAGE 


description (TOP VIEW) 


The ’AHC126 are quadruple bus buffer gates 
featuring independent line drivers with 3-state 
outputs. Each output is disabled when the 
associated output-enable (OE) input is low. When 
OE is high, the respective gate passes the data 
from the A input to its Y output. 


The SN54AHC126 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74AHC126 is characterized for 
operation from —40°C to 85°C. 





FUNCTION TABLE 
(each buffer) 


INPUTS | gy 
H H 





H L 
L X 


EPIC is a trademark of Texas Instruments Incorporated. 





PRODUCTION DATA information Is current 28 of publication date. Copyright © 1996, Texas Instruments Incorporated 
Products conform to specifications per the terms of Texas Instruments 1} 
standard warranty. Production processing does not necessarily include TEXAS 
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logic symbolt 


10E 
1A 
20E 
2A 
30E 
3A 


40E 
4A 





t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 


logic diagram (positive logic) 


1 
10E 
1A 2 8 1Y¥ 
4 
20E 
5 6 
2A 2Y 
10 | 
30E 
3A —2 8 ay 
13 
40E 
11 
yy ere ay 


Pin numbers shown are for the D, DB, J, N, PW, and W packages 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)T 


Supply Voltage TANS. VEG sccksbedeescohessetedutpedakt seek eed las se acseb ees eaath ens -0.5Vto7V 
Input voltage range, V; (see Note 1) ....... 2. eee eee eee eee neeeees -0.5Vto7V 
Output voltage range, Vo (see Note 1) .... 62. eee eee teen eee eee -0.5 V to Voc + 0.5 V 
Inputclamp-curent, iV) 0) cee ete ete o teresa aeatiatasetets ease Sesleteetiacsss —20mA 
Output clamp current, lox (VQ <O Or VQO>VeC) .. ccc cece eee eee te tee eee e eee eee e eee eee +20 mA 
Continuous output current, Io (VQ =O tO Voce)... cece eee cee eee tenet e teen e eens +25 mA 
Continuous current through Voc Or GND ... 1. eee eee e eee e eens +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2):D package ................... 1.25 W 

DB or PW package ............. 0.5 W 

N package ...............0000e 1.1W 
Storage temperature range, Tstg .-- +. e eee eee eee eet eee eens —65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions (see Note 3) 


| SN54AHC126 | SN74AHC126 
MIN. MAX] MIN MAX] 


Ne eee ee ee 
veg=55V gas es 
Neosat] 
Veg=sv | 0] 
a ee 
Fee 
: Tega a) ee 
Veg=ssveosy pa 
Voo=8V#08V een em) i 
voo=2V ne ees 
ee! 


Voc = 3.3V 0.3 V 


mA 
Voo=5V=05V eT 
ee Vee =3.3V+40.3 V 100 100 

| At/Av Input transition rise or fall rate ns/V 


TA Operating free-air temperature 
NOTE 3: Unused inputs must be held high or low to prevent them from floating. 


















VIH High-level input voltage 












VIL Low-level input voltage 


















IOH High-level output current 















lOL Low-level output current 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


Ta = 25°C | SN54AHC126 | SN74AHC126 
PARAMETER TEST | TESTCONDITIONS UNIT 
MN _TYP Wax “MN _WAK| MW WAX 


IOH = — 50 pA 


Hon==4mA 


RELEL ar cea) Ms A 
ea ee 
[her npis_[¥1= Vos oF A ee ee <I SE 





switching characteristics over recommended operating free-air temperature range, 
Voc = 3.3 V + 0.3 V (unless otherwise noted) (see Figure 1) 


LOAD 
CAPACITANCE 





* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 
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switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V + 0.3 V (unless otherwise noted) (see Figure 1) 


SN74AHC126 


LOAD 
CAPACITANCE 





switching characteristics over recommended operating free-air temperature range, 
Voc = 5 V+0.5 V (unless otherwise noted) (see Figure 1) 



















SN54AHC126 
FROM TO ; 
PARAMETER fiNBUT ie Ta = 25°C UNIT 
MIN TYP MAX 
3.8 5.5 
pu A Y CL = 15 pF 
er 
ifs Y Cy = 15 pF 


* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 
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switching characteristics over recommended operating free-air temperature range, 
Voc =5V + 0.5 V (unless otherwise noted) (see Figure 1) 


|} = SNT4AHC1260—sid re 
es 25°C 
| MIN TYP MAX| TYP max) MN MAX 





output-skew characteristics, C; = 50 pF (see Note 4) 


| SN74AHC1260— 
PARAMETER Ta = 25°C oom UNIT 


UuLpUT SKeWw 
i 5VE05V 


NOTE 4: Characteristics are determined during product characterization and ensured by design. 





noise characteristics Vec = = 5 V, C; = 50 pF, Ta = 25°C (see Note 5) 


SN74AHC126 
PARAMETER = [MIN TYP _MAX| UNIT 
VOL(P Quiet output, maximum dynamic Vo. a 


VOL(V) Quiet output, minimum dynamic VoL 



























a ae 
VOH(V) Quiet output, minimum dynamic VoOH 
VIH(D High-level dynamic input voltage ; 
VIL(D) Low-level dynamic input voltage 
NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 












operating characteristics, Vcc = 5 V, Ta = 25°C 


| PARAMETER TEST CONDITIONS U 
Power dissipation capacitance No load, = 1 MHz 
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PARAMETER MEASUREMENT INFORMATION 


V 
o ‘cc 
From Output eet 
Under Test © enn 


CL 
(see Note A) T 


LOAD CIRCUIT 


oe 0 i Vcc 
npur # 50% Voc \. 50% Voc 
| | OV 


tPLH es nae 'PHL 
In-Ph | . “Loe, y OH 
cust | 50% Voc 50% Voc 
| VOL 
| 
pH — »! nang tPLH 
Out-of-Phase | | VOH 
50% Vcc 50% Voc 
Output 5 Nop 


VOLTAGE WAVEFORMS 
DELAY TIMES 


NOTES: A. C1 includes probe and jig capacitance. 


Output 
Control 
(low-level 
enabling) 


Output 
Waveform 1 
S1 at Voc 
(see Note B) 


Output 
Waveform 2 
$1 at GND 
(see Note B) 


tPLH/tPHL 


tpLZ/tPZL 
tPHZ/tPZH 





Vec 
50% Voc 50% Vcc 
i ccoveeeensnente leeienstensiensientens OV 


tpz. me | 
| | tpLz > 
Palo ~ Voc 
| Ke%Ved SL vo .osv 
| x a OO 
| |. tPHZ 
ZH r 
| ———— VOH 
ee eD Nees = 0V 
VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, tp =3 ns, ts = 3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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@ Inputs Are TTL-Voltage Compatible SN54AHCT126... J OR W PACKAGE 
@ EPIC™ (Enhanced-Performance Implanted SNA 26 noeTcN Ry aennoe 
CMOS) Process 


@® High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 


@ Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 





inti SN54AHCT126...FK PACKAGE 
description (TOP VIEW) 

The ’AHCT126 are quadruple bus buffer gates 
featuring independent line drivers with 3-state 
outputs. Each output is disabled when the 
associated output-enable (OE) input is low. When 
OE is high, the respective gate passes the data 
from the A input to its Y output. 


The SN54AHCT126 is characterized for 
operation over the full military temperature range 
of -—55°C to 125°C. The SN74AHCT126 is 
characterized for operation from —40°C to 85°C. 





FUNCTION TABLE 
(each buffer) 


INPUTS OU 
H H 





H L 
L X 


EPIC is a trademark of Texas Instruments incorporated. 





PRODUCTION DATA Information Is current as of publication date. Copyright © 1996, Texas Instruments Incorporated 
Products conform to specifications per the terms of Texas Instruments i 
standard warranty. Production processing does not necessarily include TEXAS 
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logic symbolt 


10E 
1A 
20E 
2A 
30E 
3A 


40E 
4A 





t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 


logic diagram (positive logic) 





10E 
1A 
20E 
5 6 
2A 2Y 
10 
30E 
3A : z 3Y 
13 
40E 
4A 12 11 4Y 


Pin numbers shown are for the D, DB, J, N, PW, and W packages. 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)tT 


Supply voltage rande, Veo. ..cined Sex teeaeneeorniwelestwaer aces sames mois Qos sedate -0.5Vto7V 
inpuL-vollage range; V\\(see NOle 1) is vic weives neared sow ee eereonereebiwesi ee suds —0.5Vto7V 
Output voltage range, Vo (see Note 1) 0... . i eee eee eee teen eneee -0.5Vto7V 
Input clamp current, l\q (Vj <O OF Vi > VEG) occ cece cece eee eee eee e eee e eee e eee e tet eens —20 mA 
Output clamp current, lox (VQo<OOrVO>VeC) ..- ce eee cece eect eee eee eee e een e eens —20 mA 
Continuous: output current; lo V6 = 010 VGC). seve simessn sea wawee dy bub net de nese wu ens Ve +25 mA 
Continuous current through: Vee OF: GND auc ect heeaedn fiw wen bow aagres mandiuiaw dun ee +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2):D package ......... 0... eee 1.25 W 

DB or PW package ............. 0.5 W 

N package ..........ceeeeeeees 1.1 W 
Storage temperature range, Tytg -.--. eee eee ete eee eee ete tee ene —65°C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions (see Note 3) 


| SN54AHCT126 | SN74AHCT126 
Sa a 


CE TSAR CT | CE 
Vin _Hightevelinputvotages——SSCSC~—~‘C;~‘~;~‘~;~C;~S;S;*‘;~;S*rSt~SC*~dYSC‘( eSSTSCCd;C CY 
Low-level input voltage 08} __o8| Vv _ 
—— 
Vo Output voltage a 
pmA 

| mA | 
















IOH High-level output current 


At/Av Input transition rise or fall rate 


Operating free-air temperature ee os noe 


oe 3: Unused inputs must be held high or low to prevent them from floating. 













electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


Ta = 25°C SN54AHCT126 
PARAMETER TEST CONDITIONS Voc UNIT 
MIN. TYP_MAX| MIN _MAX| MIN MAX| 
==50 15 865 
lOH pA 4.5V V 
oH = Bm 
a oo 
VOL OL = ©0 4.5V 
orcOnn a) 1 
Pi [Ror Oe rps _|Vi= Voc or ND el 
Mog Vo = Voc or GND resv) Sos | | A 
iced = Vo or GND a as 


One input at 3.4 V, 
cmemeeenoenet CCT: 
Vo = Voc or GND Oi) Sa ne aS SRN A 


i =e is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Vcc. 
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switching characteristics over recommended operating free-air temperature range, 
Voc = 5 V+0.5 V (unless otherwise noted) (see Figure 1) 
al ar 
FROM TO : 
PARAMETER (INPUT) (OUTPUT) _—_TA= 25° __ | Tae 2c UNIT 
TYP wax] MN MAX 

3858 
ee CL = 15 pF 
et a 
a 

EB aieee 6 
a 
eo HZ" Cy = 15 pF 
co Cy = 50 pF 
a 
PZ Cl =50 pF 

| 

| Enz | Y | Cy = 50 pF 


* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 













LOAD 
CAPACITANCE 




























switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V + 0.5 V (unless otherwise noted) (see Figure 1) 


hee 7 
PARAMETER (INPUT) (OUTPUT) A= 25°C UNIT 
TYP | MIN TYP MAX, 


tpi a eeree 5.5 
ET ee CL =15 pF 
| PHL 


38 s3[ 8 




















output-skew characteristics, C, = 50 pF (see Note 4) 


) SN74AHCT126 
FROM : 
PARAMETER pee eureon Voc Ta = 25°C UNIT 
MIN. TYP MAX 


7 SO A 7S 5 2 


NOTE 4: Characteristics are determined during product characterization and ensured by design. 
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noise characteristics, Vcc = 5 V, C_ = 50 pF, Ta = 25°C (see Note 5) 


| SN74AHCT126 
PARAMETER MIN MAX UNIT 


TVoup) _Guict output, maximum dynamioVol—SSCSC~—‘“‘~‘<‘<;<S;<;<;«~dR!*;*”*S~é] 
TVouyy Quiet output, minimum dynamioVon——SSOSCSCSCSCSSCSCSCST SCT 
VIL(D) Low-level dynamic input voltage a aa 


NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 









operating characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 
Coc Power dissipation capacitance Noload, f= 1MHz 





PARAMETER MEASUREMENT INFORMATION 





o Yee 
1kQ S1/” © open tPLH/tPHL 
From Output ‘ : tpLz/tpzL 
Under Test GND tpHz/tpZH 
CL 
(see Note A) 
"LOAD CIRCUIT 
~ === a voo 
Input 1.5V 1.5V 1.5V 1.5V 
(low-level 
| OV | 4 —-——-—-—— OV 
! | enabling) tex.) ke l 
le—p tPHL 
LHe || tz le 


| 
| === VOH eulput | = Voc 
In-Phase | 1.5V ! 1.5V Waveform 1 1.5V | | f 
+ 0.3 
Output | 7 | K VoL S1 at Voc eee —OL ==" Voi 


| 

(see Note B) | 
tPHL «— k¢—_Pi— tpLH a +> Pai —>| (e 
| | VOH Sabla | Wot te ay 
Out-of-Phase Waveform 2 VoH— 0.3 V 
Output 1.5V 1.5V Sy GHD 1.5V 
‘ =a; NOL (see Note B) ee 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
DELAY TIMES ENABLE AND DISABLE TIMES 


NOTES: A. C, includes probe and jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, tp = 3 ns, tf =3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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® Operating Range 2-V to 5.5-V Voc SN54AHC138... J OR W PACKAGE 
@ EPIC™ (Enhanced-Performance Implanted Spun GonvEN ne Sean 
CMOS) Process 


@ Designed Specifically for High-Speed 
Memory Decoders and Data Transmission 
Systems 


@ Incorporate Three Enable Inputs to Simplify 
Cascading and/or Data Reception 


@ Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and SN54AHC138.... FK PACKAGE 
Ceramic (J) 300-mil DIPs (TOP VIEW) 





description 


The ’AHC138 decoders/demultiplexers are 
designed for high-performance memory-decoding 
or data-routing applications requiring very short 
propagation-delay times. In high-performance 
memory systems, these decoders can be used to 
minimize the effects of system decoding. When 
employed with high-speed memories utilizing a 
fast enable circuit, the delay times of these 
decoders and the enable time of the memory are 
usually less than the typical access time of the NIC No intemal connection 
memory. This means that the effective system 

delay introduced by the decoders is negligible. 





The conditions at the binary-select inputs and the three enable inputs select one of eight output lines. Two 
active-low and one active-high enable inputs reduce the need for external gates or inverters when expanding. 
A 24-line decoder can be implemented without external inverters and a 32-line decoder requires only one 
inverter. An enable input can be used as a data input for demultiplexing applications. 


The SN54AHC138 is characterized for operation over the full military temperature range of —-55°C to 125°C. The 
SN74AHC138 is characterized for operation from —40°C to 85°C. | 


EPIC is a trademark of Texas Instruments Incorporated. 
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FUNCTION TABLE 


ENABLE INPUTS SELECT INPUTS OUTPUTS 
ci Gea Gee {| ¢ 8 A | yo wi ye ys va ye Ye 





oa ce oe ee ee ee ee ee = GO 
Te se ae ee ee 
ae | 
ee eS ea a 
ee, ae he ee ee 
Ls 2 ee 
oes: SG. a Se 
ee ae a a aa i a Ae wa Oe 


X 
H 
X 
L 
L 
L 
L 
L 
L 
L 
L 


2. LD SE Se Ee a ee ae eX XX 
oe DE Os ee ae eae ae. ae 
TtTreet teoeKcKe KK 
Te-TteTtreTte cK cK XK 
Fr~rrT~irararreiTtTic4g 


logic symbols (alternatives)T 








~ BIN/OCT 


A 0 Yo 0 

B 11 v1 1 

Cc 2 Y2 2 

3 Y3 3 

Gt 4 Y4 4 
G2A 5 | Y5 5 
G2B 6 Y6 6 
7 Y7 7 





t These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 





% TEXAS 
INSTRUMENTS 


3-126 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 


SN54AHC138, SN74AHC138 
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 


SCLS258C —- DECEMBER 1995 — REVISED JULY 1996 


logic diagram (positive logic) 
| al: ie 
aes PS 


| ot ++ 
i Bl OD Y1 


el) “ 
os Se i Hl 8 


t+ Y2 
we) 2 pp TR 
Inputs : 
P Wdiaam 12 
7 OA © Y3 


Y¥4 


a 
f Data 
+ 11 Outputs 
a ee Oo 


a Ga © Y5 
(Mika 
eae a We 
ins 
G2A teas 7 
ae OC REED Beal ® Y7 
inpats *) 23 qo - 
G1 Pe: O 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)T 
Supply Voltage (ange, ViGG: 6 cies setetieuae eeu needa uinte li Geaeiy eo sdedagaentess -0.5Vto7V 
input -voltade: range, Vj. (S0O NOl6]) . «cs casas sheen es Ga ee Rite Val gee eet ee eee uls -0.5Vto7V 
Output voltage range, Vo (see Note 1) .......... cee eee eens —0.5 V to Voc + 0.5 V 
Inputclamp current, lie (Wes O) nes. o scree Gaaew pantie em etiaen Geet eaten nea goeguaneee on auns —20 mA 
Output clamp current, lox (Vo <O Or VQO>Voc) ..- cece cece ee eet e eee e eee e teen eee eens +20 mA 
Continuous output current, lo (VQ =OtO VoG) .... eee cece tte ete eect eet e ee eeees +25 mA 
Continuous current through Voc or GND ... 1. cece eee eee eee e teen eet eeeeees +75 MA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2):D package .................05 1.38 W 
DB package ...............06. 0.55 W 
N package ...............000 ae 1.1W 
PW package ..............0.05. 0.5 W 
Storage temperature range, LC eee ee eee eee -—65°C to 150°C 


tT Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
. except for the N package, which has a trace length of zero. 
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recommended operating conditions (see Note 3) . | a 
en ees 
Pata an wae] ONT 
[Voc Suppyvotage SS CCCSC™~—C;~S~C~CSCSCSCSSSCT_ YT 2 | | VC 
V 
Voo=55V—~+4| oe «|e 
Woc=2v dT SCC 
Low-level input voltage Wec=8V | SCV 
| 
[vi _inputvotage SS CSC~—“—~—C—S*~s~s*C—C—‘“‘;‘“‘“‘;C;C;CSCS”*dTCSC( 8] | 
Vo Output voltage 












VIH High-level input voltage 


















VIL 








IOH High-level output current 










lOL Low-level output current 


At/Av __ Input transition rise or fall rate 


TA Operating free-air temperature 










NOTE 3: Unused inputs must be held high or low to prevent them from floating. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


Ta = 25°C SN54AHC138 | SN74AHC138 
PARAMETER TEST CONDITIONS UNIT 
MIN, TYP_MAX| MIN MAX] MIN MAX, 


| 
IoH =~ 50 pA a a 
VoH a4 45+ aad aa dC 












flon==4ma——SS~—~—‘iY a se SC~*dtC Cid 
ere Tasv [3s —=«dY seid 
CS aT 5 aaa TT ETT 
IOL = 50uA 

Vou v 

fousamaSS~—~—S av | SSC 
fion=8ma——S~—S as |S sf ae, 

[7 ievoo rand Sid sv pf es 


[1c [vi=vocereno,ig-0 fssv | «fof ot aa 
[| vi=VocerGno Dev fp «of —*| of oF 
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switching characteristics over recommended operating free-air temperature range, 
Voc = 3.3 V + 0.3 V (unless otherwise noted) (see Figure 1) 







SN54AHC138 


Ta = 25°C 










OUTPUT 
CAPACITANCE 






06 163 


Any Y Cl = 50 pF 
tPHL 109: 19:8 pt 18.5 | 
tPLH aie 10.7 14.9 ma 
G2A, G2B Any Y Cy. = 50 pF , 
iPHL 07149 


* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 













hebaeale characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V + 0.3 V (unless otherwise noted) (see Figure 1) 





















: SN74AHG1 Cr 
FROM TO UTPUT - 
PARAMEIEN (INPUT) (OUTPUT) CAPACITANCE —=A acaidlbed eae Lf 
MIN. TYP MAX, ax] MIN MAX: 
aa Any Y Cl = 15 pF 
| tpHL 






<7 ET 

a oe anne a1 ts[ 1 16 

et 
G2A, G2B Any Y CL = 15 pF 

| tPHL 8.2 11.4 1 13.5 


10s} 8 
[tp P10 15.8] 8 











3 

jos ves| 116s 

— jos ves| 1108 

tPLH GAG 107 14917 
G2A, G2B Any Y Cy = 50 pF 

om iors 1 
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switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V+ 0.5 V (unless otherwise noted) (see Figure 1) Z 


ae a — SN54AHC138 
sido Ait 
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta = 25°C 
3 MIN. TYP MAX 






















E 
PHL 18s 
a Any Y Cy = 15 pF 
iBHL? 
teu E 
tPHL”* 8.1 5 


5.7 
A, B, C 
5.7 
Gi 5.6 
5.6 
ae 5.8 
G2A, G2B Any Y C) = 15 pF 
rae 7.2 
7.1 
G1 











ae ee 1116 
: eas 1116 
mn: 
tPHL 7.1 10.1 1 11.5 
a 
tPHL 


* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 





switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V+ 0.5 V (unless otherwise noted) (see Figure 1) 
4 ‘ pene SN74AHC138 
BU d 
Sls lil a (INPUT) (OUTPUT) CAPACITANCE ike mies 
| | MIN TYP MAX 

5784 
PLA Any Y CL = 15 pF 

wee ay ee 

n = 
; es 


= 7 
EE. Gea, G2B Any Y Cl = 15 pF 
G2A, G2B 





























tPHL 
72 wa] 1118 
tPHL 7.2 10.1 1 11.5 
CS) TE 
tPHL a 
C 7310; 
tPHL 7.3 = 10.1 


operating characteristics, Voc = 5 V, Ta = 25°C 3 








PARAMETER TEST CONDITIONS UNIT 
Cod Power dissipation capacitance per gate No load, f= 1 MHz 
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PARAMETER MEASUREMENT INFORMATION 


From Output gp a Voc 
Test Input 
a a Point (see Note B) 50% Voc 50% Voc 
: hae meen 
L 
(see Note A) a | {PHL +> +<—>— tPLH 
= | | 

| | VOH 

Output 50% Vcc 50% Vcc 
LOAD CIRCUIT ——— VOL 

VOLTAGE WAVEFORMS 
DELAY TIMES 


NOTES: A. Oy includes probe and jig capacitance. 


B. Input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 3 ns, tf=3 ns. 


C. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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APPLICATION INFORMATION 


SN74AHC138 
BIN/OCT 
















= 0 
1 14 
iP 1 
2 13 
2P 2 
4 3h 12 - 
11 
4Pr 4 
I 5 10 P 
9 
6r 6 
7 
7Pr 7 
SN74AHC138 
BIN/OCT 15 
= 8 
AO ‘| 14 
iP 9 
At 13 
2r 10 
12 
11 
A3 4P 12 
10 
A4 5P 13 
| 9 
6 14 
7 
7F 15 
SN74AHC138 
BIN/OCT 15 
> 16 
14 
iF 17 
13 
2Pr 18 
12 
3 19 
11 
4 20 
10 
5 FP 21 
9 
6 22 
7 
7R 23 
Figure 2. 24-Bit Decoding Scheme 
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APPLICATION INFORMATION 
| SN74AHC138 
BIN/OCT 





SN74AHC138 
BIN/OCT 





SN74AHC138 
BIN/OCT 





SN74AHC138 
BIN/OCT 





Figure 3. 32-Bit Decoding Scheme 
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vn oOo a & @O ND = Oo 





nN oO GCG A @©O HD = SO 





nN Oo a hm OO DB += SG 





nN oO GT & @ ND =+— © 










15 
14 
13 
12 
11 
10 


15 
14 


13 


12 
11 
10 


NO QQ f& © ND = SO 


10 
11 
12 
13 
14 
15 


16 
17 
18 
19 
20 
21 
22 
23 


24 
25 
26 
27 
28 
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@ Inputs Are TTL-Voltage Compatible SN54AHCT138... J OR W PACKAGE 
@ EPIC™ (Enhanced-Performance Implanted pa aga ae aon eee 
CMOS) Process 


@ Designed Specifically for High-Speed 
Memory Decoders and Data Transmission 
Systems 

@ Incorporate Three Enable Inputs to Simplify 
Cascading and/or Data Reception 

@ Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 





Carriers (FK), and Standard Plastic (N) and SN54AHCT138... FK PACKAGE 
Ceramic (J) 300-mil DIPs (TOP VIEW) 
description 


The ’AHCT138 3-line to 8-line decoders/ 
demultiplexers are designed to be used in 
high-performance memory-decoding or data- 
routing applications requiring very — short 
propagation delay times. In high-performance 
memory systems, this decoder can be used to 
minimize the effects of system decoding. When 
employed with high-speed memories utilizing a 
fast enable circuit, the delay times of this decoder 
and the enable time of the memory are usually NC — No internal connection 
less than the typical access time of the memory. 

This means that the effective system delay 

introduced by the decoder is negligible. 





The conditions at the binary-select inputs and the three enable inputs select one of eight output lines. Two 
active-low and one active-high enable inputs reduce the need for external gates or inverters when expanding. 
A 24-line decoder can be implemented without external inverters and a 32-line decoder requires only one 
inverter. An enable input can be used as a data input for demultiplexing applications. 


PRODUCT PREVIEW 


The SN54AHCT138 is characterized for operation over the full military temperature range of —55°C to 125°C. 
The SN74AHCT138 is characterized for operation from —40°C to 85°C. 


EPIC is a trademark of Texas Instruments Incorporated. 





Copyright © 1996, Texas Instruments Incorporated 
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FUNCTION TABLE 


ENABLE INPUTS SELECT INPUTS OUTPUTS 
Ter Ga alc oe alvw wi wi ow vw ve ve Ww 


0 
H 








and: pcb. LE It -. mK MX 
- -~- -~- O-~ o-oo We KLUX 
Bee ee ree ie eee 
2 oS i ee oe ee 
2 eS Ce eee ee ee ae ce 
Lim er Le ee ex 
Se. Ge Se eke ay ke a ae 

mn ee al ees aes i is Se Fees eee 
ae 2 SE SE a Ss a a CLE 
E- eG es Soe RE" CS 2S Se ae SSE 
oo: cE ge SE, SE ee a ee 
Ek fre - Ix Lo. te 
aE a SE Eo: . EE Se Ee 
mo Ett ft zs sz tox a. 


logic symbols (alternatives)T 





BIN/OCT 


A 0 YO 0 

B 1 Y1 1 

Cc 2 Y2 2 

3 Y3 3 

G1 4 Y4 4 
G2A 5 Y5 5 
G2B 6 Y6 6 
7 Y7 7 





t These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 
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logic diagram (positive logic) 


ais 
a 13 
rT Tt _ OD 
al 


ae v2 
Select 32 > aie a 
mee ek an 12 
Ten eN 0 Y3 
ol 
; Data 
aw 11 Outputs 
OH @ Y4 
3 ) = 
Tt 5p—) v5 
(Vike 
| —} D : 
lama " 
G2A oe 7 
i 0 Seay) My e Y7 
Enable J Gon __ 5 1) CE 


Inputs 6 @ 
G1 - ® 


Pin numbers shown are for the D, DB, J, N, PW, and W packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)T 


SUPDIY VONAGe TANGO). VGC stcetad ieee vies eianedeeteuwkswewsebvenseeee seas etteesnses —-O0.5Vto7V 
Input voltage range, Vj (see Note 1) ...... ccc ccc ccc cence ee ence ene eee e nee en ee eees -0.5Vto7V 
Output voltage range, Vo (see Note 1) ............ eect ee eee eee eeneee —-0.5Vto7V 
Input clamp-current We (Vis 0) cc ccctanes tnrdaget petavectaomers ee meutee ein chains Semon -20 mA 
Output clamp current, lox (Vo <O Or VQ> Ve) ... eee cect e eect nee e eee teen eee eee —20 mA 
Continuous output current, Iq (Vo =Ot0 Vog) ..--- cece cree etree eee etn eeeeneenes +25 mA 
Continuous current through Voc Or GND .. 0. ccc eet een eee eee e eens +75 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2):D package .................... 1.3 W 

DB package ..............000. 0.55 W 

N package ...............000eee 1.1 W 

PW package ................... 0.5 W 
Storage temperature range, Isig ..-- 6 cece cece terete ete eee eee eee eens —65°C to 150°C 


Tt Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions (see Note 3) 


SN54AHCT138 | SN74AHCT138 












UNIT 








| MIN MAX MIN MAX | 
Voc Supply voltage 
VIH High-level input voltage re ae eee ee 
VIL Low-level input voltage a) ee) ee 
VI Input voltage a oe ae ee 
VO Output voltage | 0 Voc 
IOH High-level output current 


jot __Lowlevel output curent eT) 
At/Av Input transition rise or fall rate a Sa | 
TA Operating free-air temperature —55 125 —40 85 


NOTE 3: Unused inputs must be held high or low to prevent them from floating. 





electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


| | Ta = 25°C SN54AHCT138 | SN74AHCT138 | 
PARAMETER TEST CONDITIONS 
MIN TYP _WAX[ MIN MAX] MIN MAX’ 





















516 3.88 
VOH oa lacie 4.5V 
EL pee oe eae ee 
"Ls 504 
VoL omit 4.5V , 
om 56 [ee [ta 
ee CC 
Vi = Voc or GND, lo =0 
One input at 3.4 V, 
ae” ne CoE 1] Cr ee ae 


* On products compliant to MIL-PRF-38535, this parameter does not apply. 
T This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Vcc. 
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switching characteristics over recommended operating free-air temperature range, 
Voc = 5 V+0.5 V (unless otherwise noted) (see Figure 1) 


SN54AHCT138 
FROM TO OUTPUT : 
paper cence (INPUT) (OUTPUT) CAPACITANCE UY Sallacli 
MIN TYP MAX 
6 10.4 
aoa A,B,C Any Y CL = 15 pF 
@ 104 
108 
om 1708 
= ae 
Any Y CL = 15 pF 
pa] 
141. 1 13 
40 Ad, 
ea ‘ 
sf : 
5 10. 
5 10, 


ri 

3 ES 
6 

| = 

ao | ww | ie ee «| 
7 

: 3 i 

3 = 


























t 
ida Gt Any Y Cl = 50 pF 
= 1 


cope Fe 10-8 
enccen EE 8) 


* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 





switching characteristics over recommended operating free-air temperature range, 
Voc = 5 V+0.5 V (unless otherwise noted) (see Figure 1) 


SN74AHCT138 
fbb ibe BAC HAN 
PARAMETER (INPUT) (OUTPUT) CAPACITANCE TAS 2e 
| MIN TYP MAX 
76104 
sion Any Y CL = 15 pF 
9 
9 
8 
8 


6 10. 
L 6 10. 

6 94 
: 6 9. 

1 41. 

1 41. 

1 10. 

1 10. 

5 10. 

5 


eet 
ae 


operating characteristics, Vcc = 5 V, Ta = 25°C 


A, B,C 
G1 
G2A, G2B 
A,B,C 
G1 
G2A, G2B 


BH Am 
3 
et __{ asc | amy | cL =sopr 








PARAMETER TEST CONDITIONS UNIT 
Coq Power dissipation capacitance per gate Noload, f=1MHz | 49| pF 
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SN54AHCT138, SN74AHCT138 
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 


SCLS266B - DECEMBER 1995 — REVISED JULY 1996 


_ PARAMETER MEASUREMENT INFORMATION 


= 3V 
From Output Input 
“| Test 1.5V 1.5V 
Under Test Point (see Note B) , | v7 
CL l : 
(see Note A) | tPLH a a > | ‘PHL 


| 
= | | ——-— VOH 
| In-Phase | # 15V | M 1.5V 
LOAD CIRCUIT Output : VoL 


tPHL 4—} rl tPLH 


| | VOH 
asia tn 1.5V 15V 
——— VoL 
VOLTAGE WAVEFORMS 
DELAY TIMES 


NOTES: A. Ct includes probe and jig capacitance. 
B. Input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 3ns, tf=3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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AO 
A1 
A2 


A3 
A4 


SN54AHCT138, SN74AHCT138 
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 


SCLS266B —- DECEMBER 1995 — REVISED JULY 1996 


APPLICATION INFORMATION 


SN74AHCT 138 
BIN/OCT 


SN74AHCT138 
BIN/OCT 





SN74AHCT138 
BIN/OCT 


Figure 2. 24-Bit Decoding Scheme 
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nN oO a fF OO ND = © 





Nn oO Oo hf @©O ND + SO 


vn oO GF 2B @©@ DY = SO 
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AO 
Al 
A2 

Vec 
A3 
A4 


APPLICATION INFORMATION 
SN74AHCT138 
BIN/OCT 







Nn oO a Ab ODO ND =| O 


SN74AHCT138 
BIN/OCT 





vu oOo fo ff © NO = ©@ 


SN74AHCT138 
BIN/OCT 







Nn Oo oO FPF © DO = CO 


SN74AHCT138 
BIN/OCT 





nN oO oO F ODO DOD $+ SO 


Figure 3. 32-Bit Decoding Scheme 
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SN54AHC139, SN74AHC139 
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS 


SCLS259C - DECEMBER 1995 — REVISED JUNE 1996 





® Operating Range 2-V to 5.5-V Voc SN54AHC139... JOR W PACKAGE 
SN74AHC139...D, DB, N, OR PW PACKAGE 
@ EPIC™ (Enhanced-Performance Implanted (TOP VIEW) 
CMOS) Process 


@ Designed Specifically for High-Speed 
Memory Decoders and Data Transmission 
Systems 


@ Incorporate Two Enable Inputs to Simplify 
Cascading and/or Data Reception 


@ Package Options Include Plastic 
Small-Outline (D), Shrink Smail-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and SN54AHC139... FK PACKAGE 
Ceramic (J) 300-mil DIPs (TOP VIEW) 





description 


The ’AHC139 are dual 2-line to 4-line decoders/ 
demultiplexers designed for 2-V to 5.5-V Voc 
operation. These devices are designed to be used 
in high-performance memory-decoding or data- 
routing applications requiring very — short 
propagation delay times. In high-performance 
memory systems, these decoders can be used to 
minimize the effects of system decoding. When 
used with high-speed memories utilizing a fast 
enable circuit, the delay times of these decoders 
and the enable time of the memory are usually 
less than the typical access time of the memory. 
This means that the effective system delay 
introduced by the decoders is negligible. 


The active-low enable (G) input can be used as a data line in demultiplexing applications. These 
decoders/demultiplexers feature fully buffered inputs, each of which represents only one normalized load to its 
driving circuit. 


The SN54AHC 139 is characterized for operation over the full military temperature range of —55°C to 125°C. The 
SN74AHC139 is characterized for operation from —40°C to 85°C. 





NC — No internal connection 


PRODUCT PREVIEW 


FUNCTION TABLE 


INPUTS 
| INPUTS Sineits 
SELECT 
Yo Y1 













EPIC is a trademark of Texas Instruments Incorporated. 
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SN54AHC139, SN74AHC139 
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS 
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logic symbols (alternatives)t 





1Y0 1¥0 
1Y1 1Y1 
1¥2 1¥2 
1Y3 1¥3 
2Y0 2Y0 
2Y1 21 
2Y2 2Y2 
2Y3 2Y3 
t These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 
logic diagram (positive logic) 
1¥0 
1Y1 
1Y2 
Select 
Inputs 1¥3 
Data 
Outputs 
2Y0 
2Y1 
2Y2 
Select 
Inputs 2Y¥3 





Pin numbers shown are for the D, DB, J, N, PW, and W packages. 
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SN54AHC139, SN74AHC139 
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)T 


Supply: VOlage TANG: VEG cia oiinne tenia ey cides aaa cene tad ohne sd aneeetaeeaaped -0.5Vto7V 
Input voltage range, V) (See Note 1)... 1. cc cece ccc cent ee eee en ceeneroeeseeeetencecs -O0.5Vto7V 
Output voltage range, Vo (See Note 1) ... 0... cece eee eee e eee naes -0.5 V to Voc + 0.5 V 
Input-clamp current, Ine (V4<0) se. eos ccewegeweroeusevedie yee te es Stee See eae sassawewsee es —20 mA 
Output clamp current, lox (Vo <OOrVo>Vec) ...-. cece cece etree tener e ete e eee eee +20 mA 
Continuous output current, Io (Vo =O tO Voc) ..-- eee ccc cece ee cent e teen teen teenie eneeas +25 mA 
Continuous current through Voc Or GND ........ 2 cece cnet e eee een eee nee enees +75 mA 
Maximum power dissipation at T, = 55°C (in still air) (see Note 2):D package ...........2cseeeeee 1.3 W 

DB PaCkage® sian alee ciaee adie 0.55 W 

NiDACKAGG : sedi e SS thre 1.1W 

PW package ..............0000- 0.5 W 
Storage temperature range, Tyg... .-- eee eee eect eee etna —65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions (see Note 3) 





SN54AHC139 | SN74AHC139 
UNIT 


ae 
= 1 
= S = 
ole b do] A ©) 4 


Vcc Supply voltage V 


Voc =2V 


| MIN, MAX | 

| 2 55 

VIH High-level input voltage 

385 

EO 

VIL Low-level input voltage F 09 | 

Veo =5.5V 

Vi Input voltage | 0 5B 

Vo Output voltage 0 0 Vcc 
Voc =2V u 


IOH High-level output current Voc =3.3V+0.3V 


> 


< 
.?) 
@) 

nh 

< 





> 


lOL Low-level output current Voc =3.3V+0.3V 
Voc =5V+0.5V 
Voc =3.3V+0.3V 
Voc =5V+t05V 


TA Operating free-air temperature 


NOTE 3: Unused inputs must be held high or low to prevent them from floating. 


> 











() 


—_— 


0 


ra 
< 


At/Av Input transition rise or fall rate 


NO 
N 
co) 





-—55 125 85 


é 


° 
6 
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SN54AHC139, SN74AHC139 
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS 


SCLS259C - DECEMBER 1995 — REVISED JUNE 1996 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


Ta = 25°C SN54AHC139 | SN74AHC139 
PARAMETER TEST CONDITIONS UNIT 


a ee eee ee 
IOH = —50 pA 


rave 
mv 
rasv, 
Cav 
may, 
rasv) 


seaiies 
5 V 









[Ee a ] | 

ign-ema—SS~—S—s AV SCS fe 
a CSC a CT a A | AR we! 
[7 vizvecorend——SSSC*dCsvp Sof SC~sCSS~SOY 


switching characteristics over recommended operating free-air temperature range, 
Voc =3.3V+0.3V (unless otherwise noted) (see Figure 1) 


FROM TO OUTPUT 
EAOMETER (INPUT) (OUTPUT) CAPACITANCE 
| MIN. TYP MAX 


t 7.2 
PLH AorB 
tPHL* ; 


=PLH 





* On products compliant to MIL PRESB O96, this parameter is ensured but not production tested. 


switching characteristics over recommended operating free-air temperature range, 
Voc =3.3V+0.3V sells otherwise noted) (see Figure 1) 


as ge 
FROM TO OUTPUT - 
PARAMETER (INPUT) (OUTPUT) CAPACITANCE TAS 2S oe 
MIN. TYP sax) MN MAX. 


22 fe 


ae ae 


8.9 12.7 1 14.5 
| tp 89 12.7 1 14.5 
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SN54AHC139, SN74AHC139 
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS 


SCLS259C - DECEMBER 1995 — REVISED JUNE 1996 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V + 0.5 V (unless otherwise noted) (see Figure 1) 


FROM TO 
PARAMETER (INPUT) (OUTPUT) 
PLA AorB Y 
tPLH* 


Z poy 










_ OUTPUT 
CAPACITANCE 











Ta = 25°C UNIT 


MIN TYP MAX 





a : 


" 
tPHL 


* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 





switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V+0.5 V (unless otherwise noted) (see Figure 1) 


) SN74AHC139 
FROM TO OUTPUT 
PaReMeNen (INPUT) (OUTPUT) CAPACITANCE 
ane : 
PLH AorB Cy = 15 pF 
G 


Y = 
Y = 
Y ~ 




















operating characteristics, Voc = 5 V, Ta = 25°C 
| PARAMETER TEST CONDITIONS UNIT 
Coc Power dissipation capacitance per gate No load, f= 1 MHz 
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PARAMETER MEASUREMENT INFORMATION 


Input 
From Output ae 50% Vcc 50% Vcc 


Test (see Note B) 
Under Test | Point l | OV 
CL tPLH 4 > tPHL 


| 
(see Note A) ie ie | | ——— VOH 
= sarees | 50% Veo + 50% Vcc 
u : 
l VOL 


LOAD CIRCUIT l 
tPHL i | mci tPLH 
| | 


Out-of-Phase VOH 
O 50% Vcc 50% Voc 
utput 
——— VoL 
VOLTAGE WAVEFORMS 
DELAY TIMES 
NOTES: A. Oy includes probe and jig capacitance. 


B. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, tp = 3 ns, tf=3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54AHCT139, SN74AHCT139 
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS 


SCLS267B —- DECEMBER 1995 -- REVISED JUNE 1996 





@® Inputs Are TTL-Voltage Compatible SN54AHCT139... J OR W PACKAGE 
@ EPIC™ (Enhanced-Performance Implanted Sennen she ven Ce ee 


CMOS) Process 


@ Designed Specifically for High-Speed 
Memory Decoders and Data Transmission 
Systems 


@ Incorporate Two Enable Inputs to Simplify 
Cascading and/or Data Reception 


@ Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and SN54AHCT139... FK PACKAGE 
Ceramic (J) 300-mil DIPs (TOP VIEW) 





description 


The ’AHCT139 are dual 2-line to 4-line decoders/ 
demultiplexers designed for 4.5-V to 5.5-V Vcc 
operation. These devices are designed to be used 
in high-performance memory-decoding or data- 
routing applications requiring very — short 
propagation delay times. In high-performance 
memory systems, these decoders can be used to 
minimize the effects of system decoding. When 
used with high-speed memories utilizing a fast 
enable circuit, the delay times of these decoders 
and the enable time of the memory are usually 
less than the typical access time of the memory. 
This means that the effective system delay 
introduced by the decoders is negligible. 


The active-low enable (G) input can be used as a data line in demultiplexing applications. These 
decoders/demultiplexers feature fully buffered inputs, each of which represents only one normalized load to its 
driving circuit. 


The SN54AHCT 1339 is characterized for operation over the full military temperature range of —55°C to 125°C. 
The SN74AHCT1339 is characterized for operation from —40°C to 85°C. 





NC — No internal connection 


PRODUCT PREVIEW 


FUNCTION TABLE 


INPUTS 
| INPUTS éarsirs 


| SELECT 


[eA | wo 












EPIC is a trademark of Texas Instruments Incorporated. 





PRODUCT PREVIEW information concerns products in the formative or Copyright © 1996, Texas Instruments Incorporated 
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SN54AHCT139, SN74AHCT139 
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS 


SCLS267B - DECEMBER 1995 — REVISED JUNE 1996 


logic symbols (alternatives)t 





1Y0 1Y0 
1Y1 1¥1_ 
1Y2 1¥2 
1Y3 1Y3 
2Y0 2Y0 
2Y1 2Y1 
2Y2 2Y2 
2Y3 2Y¥3 
t These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 
logic diagram (positive logic) 
1Y0 
1Y1 
1Y¥2 
Select 
Inputs 1Y3 
Data 
Outputs 
2Y0 
2Y1 
2Y2 
Select 
Inputs 2Y3 





Pin numbers shown are for the D, DB, J, N, PW, and W packages. 
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SN54AHCT139, SN74AHCT139 
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS 


SCLS267B —- DECEMBER 1995 — REVISED JUNE 1996 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply. vollage Tande: VEC. aicsy cia Bei ead eens anen abate ed bah ue tema tetectaedy —-0.5Vto7V 
Input voltage range, V; (see Note 1) ...... 0... eee eee eee eee eeeaes —-0.5Vto7V 
Output voltage range, Vo (See Note 1) ...... 2. ee eee eee eee ete teen eee eees -0.5Vto7V 
Inbul-clamp current Wie(V <0) cscncsts cee see den boae os cin eerganesetege en een a eetaneews aukess -—20 mA 
Output clamp current, IoK (VO <O Or VQO>Voc) .-- eee eee teen eee e teen eee eee eeee —20 mA 
Continuous output current, lo (VQ =OtO VEC) «0. eee eee ete teen eee e tent nent eeeeeee +25 mA 
Continuous current through Voc Or GND ..... 2... ce eee ete n enna +75 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2):D package ................005. 1.3 W 

DB package .................. 0.55 W 

N.PaCKd0@ ica Sakuie eee ousaes 1.1 W 

PW package ............-..+25- 0.5 W 
Storage temperature range, Tstg ... 1. eee e eee teen eee e een e eee e eee ees —65°C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
Vcc Supply voltage 


except for the N package, which has a trace length of zero. 
UNIT 
VIH High-level input voltage 


77 Low-level input voltage a) a) ee 
ae RESEREAreeSSe NNN RAE Re PETS" 8 
Foe eS RE | SINE | BC 

arae 


oH Low-level output current 


At/Av _ Input transition rise or fall rate i ee 
“| Ta Operating free-air temperature —55 125 | 40 85] °C 


NOTE 3: Unused inputs must be held high or low to prevent them from floating. 


recommended operating conditions (see Note 3) 


SN54AHCT139 | SN74AHCT139 

































electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


Ta = 25°C SN54AHCT139 | SN74AHCT139 
PARAMETER TEST CONDITIONS UNIT 


a i 
ion =-8 mA 
To [ons s0A A 
ecane ee) 2s 9 

ee 

[cg [wiz Voc or end, igo | ssvp——S—SdCSSCS rr se 


One input at 3.4 V, 
FG | vie Veg or GND 


+ This is the increase in supply current for each input at one of the Pool TTL voltage a rather than 0 V or pot 
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SN54AHCT139, SN74AHCT139 
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS 


SCLS267B — DECEMBER 1995 — REVISED JUNE 1996 


switching characteristics over recommended operating free-air Ba aaa range, 
Vcc = 5 V + 0.5 V (unless otherwise noted) (see Figure 1) 


ara ear 
FROM TO LOAD ~ 
PARAMeIen (INPUT) (OUTPUT) CAPACITANCE ec ae “UNIT 
in Tre aa] MN MAX 


















| tpt | Fd 
PHL SSMS! ak Ome 
er He a 
ta aan ek eee 
a Ae eee 
| PHL 
rs a a 


| tpHL | 


* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 


a: 





switching characteristics over recommended operating free-air temperature range, 
Voc = 5 V+0.5 V (unless otherwise noted) (see Figure 1) 


| SN74AHCT139 
| fbisci Scan 
RARAMETED (INPUT) eareun CAPACITANCE [| _A=25°C om 
HN Te TYP | 


Sea 
ee 
. a emancey oak aey 
oe 


operating characteristics, Vcc = 5 V, Ta = 25°C 








PARAMETER TEST CONDITIONS UNIT 
Coc Power dissipation capacitance No load, f= 1 MHz | 26] pF 
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SN54AHCT139, SN74AHCT139 
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS 


SCLS267B — DECEMBER 1995 — REVISED JUNE 1996 


PARAMETER MEASUREMENT INFORMATION 


SOc, j.....«—s’—«.:—as” sO. (tC Re 3V 
From Output Input 
Under Test nest (see Note B) 1.5V 1.5V 
Point OV 
CL tPLH 4 | le - tPHL 
(see Note A) | 


l | === NOR 
in-Phase l 1.5V | 1.5V 
LOAD CIRCUIT al al ! VoL 


tPHL —4¢— +—rl— tPLH 


| | VOH 
asa rt 1.5V 1.5V 
ra VOL 
VOLTAGE WAVEFORMS 
DELAY TIMES 


NOTES: A. CO, includes probe and jig capacitance. 
B. Input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, tr = 3 ns, tf=3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54AHC157, SN74AHC157 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 


SCLS345 — MAY 1996 





@ Operating Range 2-V to 5.5-V Voc SN54AHC157 ... JOR W PACKAGE 
SN74AHC157... D, DB, N, OR PW PACKAGE 
@ EPIC™ (Enhanced-Performance Implanted (TOP VIEW) 
CMOS) Process | 





@ Package Options Include Plastic A/B {} 1 161} Voc 

Small-Outline (D), Shrink Small-Outline 1A J 2 G 

(DB), Thin Shrink Small-Outline (PW), and 1B I} 3 141] 4A 
Ceramic Flat (W) Packages, Ceramic Chip 1¥ 4 13]] 4B 
Carriers (FK), and Standard Plastic (N) and 2A 5 121} 4Y 
Ceramic (J) 300-mil DIPs 2B I} 6 111] 3A 

2Y l7 10]j 3B 

description GND [18 of] 3Y 


These quadruple 2-line to 1-line data selectors/ 
multiplexers are designed for 2-V to 5.5-V Voc 
operation. | 


SN54AHC157 ... FK PACKAGE 
(TOP VIEW) 


The ’AHC157 feature a common strobe (G) input. < & 9 come 
When the strobe is high, all outputs are low. When 
the strobe is low, a 4-bit word is selected from one 
of two sources and is routed to the four outputs. 
The devices provide true data. 


The SN54AHC157 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74AHC157 is characterized for 
operation from —40°C to 85°C. 





FUNCTION TABLE 
NC — No internal connection 





EPIC is a trademark of Texas Instruments Incorporated. 





Copyright © 1996, Texas Instruments Incorporated 


PRODUCT PREVIEW information concerns products in the formative or 
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SN54AHC157, SN74AHC157 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 


SCLS345 — MAY 1996 





logic symbolt 





t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. - * 


‘ "yg logic diagram (positive logic) 
: . Mm 
1B S 
g wa IP 
VU | __ f 
pe paces pendhen be 2¥ 
z a 
< 5 eal 
m a ; 
= ap —12 ) > ey 
7 _ 
14 
4A a . 
13 13 a ) > + 
> 
5 18 
AB — 





Pin numbers shown are for the D, DB, J, N, PW, and W packages. 
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SN54AHC157, SN74AHC157 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 
SCLS345 — MAY 1996 
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)T 


Supply voltage range). VGC’ secscedidacidastecacdconsedesutesu nin eeetseiesiawixendin .. -O5Vto7V 
Input: voltage range, V\ (SOG NOE): ies edisadawcawatie tease iesntduaweraes Sawn eee -0.5Vto7V 
Output voltage range, Vo (See Note 1)... 2. eee eee eee eee eee eee -0.5 V to Voc + 0.5 V 
INpULCIAMp CUITENt Nie (Vi SO): conscenetwonnsenge et eey net cawstat se detearem es Gaaeu tine cks —20 mA 
Output clamp current, Iox (Vo <0 Or VQ >Voc) .... cece ee eee eee e ene e eet e eee eees +20 mA 
Continuous output current, Io (Vo =OtO VCC) ..-- eee eee eee teen e eee e tent eenes +25 mA 
Continuous current through Voc Or GND ... 0. cece eet e eee en eee enaes +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2):D package ..................6. 1.3W 

DB package ...............05. 0.55 W 

NM iDACKEGO idsc.iv sa tad enannatenes 1.1W 

PW package ...............208. 0.5 W 
Storage temperature range, Tog ------ eee eee eee eee eee eee eect eee teen cnet ee neenes —65°C to 150°C 


Tt Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions (see Note 3) 








Voc Supply voltage 


VIH High-level input voltage Voc =3V he 















VIL Low-level input voltage Voc =3V 


O Output voltage 


| 
< 
QO 
QO 
io) 
< 
QO 
oO 


il 
oO 
> 


Voc =2V -50 
IOH High-level output current Voc =3.3V+0.3V 


Veo=sve05svV | 


IOL Low-level output current Voc =3.3V+0.3V 


Voo=5Ve05V | 

a Voc = 3.3V+0.3V 100 
At/Av Input transition rise or fall rate ns/V 
Voo=5V205V | 0. 


TA Operating free-air temperature —55 125 


NOTE 3: Unused inputs must be held high or low to prevent them from floating. 


< 
Q 
QO 

no 

< 





wi TEXAS 
INSTRUMENTS 


POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 3-157 


PRODUCT PREVIEW 


MalAsdd LONGOUd 


SN54AHC157, SN74AHC157 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 


SCLS345 — MAY 1996 


. electrical characteristics over recommended operating free-air temperature range (unless 


otherwise hace 


Ta = 25°C SN54AHC157 | SN74AHC157 
PARAMETER TEST CONDITIONS Vcc 
min WaK | wv WK] wa 


a 
1 YS BD 
fgusama sv aes eas 2a 
oa 
i XE 
ol CX 
ol CX 
be 










flon=8maA 
fi [AorB inputs [Vi=VocorGnD—[ssv[ toate f a 
fog [visvogurano, igo ssv] of #0] 
[cj -[vizvecerano—SS—~dssv [0 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V + 0.3 V (unless otherwise noted) (see Figure 1) 


ee 
See pee 
ef a es 


= 

















LOAD 
CAPACITANCE 












7 ; a 
a a—ver| 


: 2 wap 1198 
tPHL 11.2 = 17.1 


* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 
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switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V + 0.3 V (unless otherwise noted) (see Figure 1) 


= SN74AHC157 
TO LOAD 
ponaMeren (INPUT) (OUTPUT) CAPACITANCE 
: 
PLH AorB 
‘ 
{PHL 
Al 


B 
G 
. 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V+ 0.5 V (unless otherwise noted) (see Figure 1) | 


FROM TO LOAD 
PARAMETER (INPUT) (OUTPUT) CAPACITANCE 
= 
hy 


Y 


ita Y C = 15 pF 
{PHL 
Y 





a 
tPHL 
a 
a 
tPLH 


t = 


* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 


a 
Zeek G _ 
tPHL 
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switching characteristics over recommended operating free-air temperature range, 
Voc = 5 V+ 0.5 V (unless otherwise noted) (see Figure 1) 


















ae a 
FROM TO LOAD - 
Pooemener (INPUT) (OUTPUT) CAPACITANCE i | TAS 25°C oe 
TYP max] MN MAX: 






41 6A 

PL AorB Cl = 15 pF 

3 638 
CL = 15 pF 

56 86 
ee 
568 

on AorB C, = 50 pF 

eu CL = 50 pF 

PL 74108 a| 

Ci = 50 pF | 

noise characteristics Vcc = 5 V, C, = 50 pF, Ta = 25°C (see Note 4) 


| SN74AHC157 | 
PARAMETER eae UNIT 


VOL(P) Quiet output, maximum dynamic VoL [08 
VOL(V) Quiet output, minimum dynamic VoL [ 08 | 
VOH(V) Quiet output, minimum dynamic VOH ew 


VIH(D) High-level dynamic input voltage 
VILID Low-level dynamic input voltage 
NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 





























operating characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS TYP | UNIT 
Cpd Power dissipation capacitance per gate No load, f=1MHz | 20 | pF | 
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PARAMETER MEASUREMENT INFORMATION 


input 
From Output P 50% Vcc 50% Vcc 


| Test (see Note B) 

Under Test Point | | OV 

CL tPLH +> <—>- tPHL 
(see Note A) a | 


| 
: | | (RE eS ——— VOH 
mn Sued 50% Vec 50% Vcc 
| VOL 


| e---DI— ! tPLH 


| 
(PHL —¢— > 
| | VOH 
Out-of-Phase 5 
Output \ 50% Voc 7 50° oe an 


VOLTAGE WAVEFORMS 
DELAY TIMES 


LOAD CIRCUIT 


NOTES: A. Cy includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 3 ns, ts = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 





wy TEXAS 
INSTRUMENTS 


POST OFFICE BOX 655303 ®@ DALLAS, TEXAS 75265 3-161 


PRODUCT PREVIEW 


3-162 


SN54AHCT157, SN74AHCT157 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 


SCLS347 — MAY 1996 





® Inputs Are TTL-Voltage Compatible SN54AHCT157 ... J OR W PACKAGE 
@ EPIC™ (Enhanced-Performance Implanted sia ee faa See gnce 
CMOS) Process 


@ Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 


description 





These quadruple 2-line to 1-line data selectors/ 
multiplexers are designed for 4.5-V to 5.5-V Voc SNS54AHCT157 ... FK PACKAGE 
operation. (TOP VIEW) 


The 'AHCT157 feature a common strobe (G) 
input. When the strobe is high, all outputs are low. 
When the strobe is low, a 4-bit word is selected 
from one of two sources and is routed to the four 
outputs. The devices provide true data. 


The SN54AHCT157 is characterized for 
operation over the full military temperature range 
of -55°C to 125°C. The SN74AHCT157 is 
characterized for operation from —40°C to 85°C. 





FUNCTION TABLE 


INPUTS OUTPUT 
G AB Y 











NC — No internal connection 





A 
X 
L 
H 
X 
X 





EPIC is a trademark of Texas Instruments Incorporated. 
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desi hase of development. Characteristic data and other 
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logic symbolt 





Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 


"g_logic diagram (positive logic) 
5 (Ae 
O a 4 4ay 
Cc 1B 
© 
o ee 
we P 1 oy 
Tl 2B 
< 
a ga 2 
wp 10 9 3y 
an 14 
, see Zits ay 
a _15 
AB — 





Pin numbers shown are for the D, DB, J, N, PW, and W packages. 





wy TEXAS 
INSTRUMENTS 


3-164 . POST OFFICE BOX 655303 © DALLAS, TEXAS 75265 


SNS4AHCT157, SN74AHCT157 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 


SCLS347 — MAY 1996 
Ne OS re 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)T 


supply Vollage Tande, VoG <caweedeccnhiesbbiis Seca tee be tee etek ee ela wees -0.5Vto7V 
Input voltage range, V\ (See Note 1) 2.0... eee ccc ete cece cece eee teen ene eenenes -0.5Vto7V 
Output voltage range, Vo (see Note 1)... ccc cece eee eee e teen ne eenaee -0.5Vto7V 
FipUL-Clamp CUIrente( Vi =O) ace tik ends awa ce Beat dwenkaaee Genesee ca caataweweueaaes —20 mA 
Output clamp current, lox (Vo <O Or VQO>VeCC) ... ee cece cece e teen been ee eeanenanes —20 mA 
Continuous output current, Io (VQ =OtO VEC) «0. eee eee ee tenet eee eee eneaees +25 mA 
Continuous current through Voc Or GND ... oe eee eee eee eee e eens +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2):D package .................05. 1.3W 

DB Package: :ccsksssdseescdvdxs 0.55 W 

NDACKEGG  «iuewckanttadi ae eva 1.1 W 

PW package ................05. 0.5 W 
Storage temperature range, Tstg -.--- eee cece eee teen teen ete ene ees —65°C to 150°C 


tT Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions (see Note 3) 


Sey Mada 


[4568 
a a ee a 
eC a 
ass 


SN54AHCT157 | SN74AHCT157 






[Ce ENANG MA Me) RA BE Ree 
= High-level output current ee 
ion _Low-eveloutputourentSSCSC~C~CSC‘CSCSCSY SSC TSC 
Paviav Inputtransitionriseorfalime SS SSSCSCSC~C~CSCSSSC~C~SOYSCSCSC*«OY CN 


NOTE 3: Unused inputs must be held high or low to prevent them from floating. 
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electrical characteristics over recommended operating free-air temperature rarige (unless 


otherwise noted) 













Ta = 25°C SN54AHCT157 | SN74AHCT157 
PARAMETER TEST CONDITIONS 
| Miwa wn wax | Wa 












ion = 504A 3.15 3.65 
VOH Of 4.5V 
iol = 50 WA 
VOL of 4.5V 
[a Fi = Vo oF GND ep = 
cg [= Veo or GND a | ee 
One input at 3.4 V, 
[G__ | Vie Veg or nb 


t This is al increase in supply current for each input at one of the specified TTL jolege levels rather than 0 V or ewe 


switching characteristics over recommended operating free-air temperature range, 
Voc = 5 V+0.5 V (unless otherwise noted) (see Figure 1) 


SN54AHCT157 
aa the pea 
PARAMETER (INPUT) (OUTPUT) CAPACITANCE A= 25°C 
TYP MAX 
ae 
| tpHL* 


tPLH* 


tPHL* 
tPLH 





* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 
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switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V+ 0.5 V (unless otherwise noted) (see Figure 1) 


LOAD 
CAPACITANCE 


5.3 ; : 


VOH(V) Quiet output, minimum dynamic VOH 
ViH(D) High-level dynamic input voltage 





VILID Low-level dynamic input voltage 
NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 


operating characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS TYP 
Cod Power dissipation capacitance per gate No load, f = 1 MHz 


PRODUCT PREVIEW 













pF 
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PARAMETER MEASUREMENT INFORMATION 


Input | | 
ee Test (see Note B) 1.5V 1.5V 
nder Te | Point | | sa 
L. 


tPLH 4—> iF tPHL 


| 
(see Note A) a l | ——— VOH 
> In-Phase 15V 1.5V 
Output VoL 


LOAD CIRCUIT | 
t 
tPHL —¢—> k¢—_>t-— | PLH 
| | | 


VOH 
eee 1.5V H15V 
7 . ——— VOL 
VOLTAGE WAVEFORMS 


DELAY TIMES 


NOTES: A. Cy includes probe and jig capacitance. 
B. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, ty =3 ns, ts =3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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@ Operating Range 2-V to 5.5-V Voc 

@ EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

@ Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 

description 


These quadruple 2-line to 1-line data selectors/ 
multiplexers are designed for 2-V to 5.5-V Voc 
operation. 


The ’AHC 158 feature a common strobe (G) input. 
When the strobe is high, all outputs are high. 
When the strobe is low, a 4-bit word is selected 
from one of two sources and is routed to the four 
outputs. These devices provide inverted data. 


The SN54AHC 158 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74AHC158 is characterized for 
operation from —40°C to 85°C. 


FUNCTION TABLE 
INPUTS 





SN54AHC158... J OR W PACKAGE 
SN74AHC158...D, DB, N, OR PW PACKAGE 
(TOP VIEW) 





SN54AHC158... FK PACKAGE 
(TOP VIEW) 


O 
M 
Les So 





NC — No internal connection 


EPIC is a trademark of Texas Instruments Incorporated. 


Abroad PREVIEW information concerns oo in the formative or 
n 


phase of development Characteristic data and other f 


des 
oer fications are design goals. Texas Instruments reserves the right to 
chan 


ge or discontinue these products without notice. 


Copyright © 1996, Texas Instruments Incorporated 
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logic symbolt 





Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 


"UG _ logic diagram (positive logic) 
5 iA D> | 7 
2 i ee 
: Fie 
5 
vu = ei ee - 
0 a ee 
=~ 3a — 2! 
m a 
= a a | Ba 
Lie 
4a —4 
ae : 
it T= w 
G 
AIB 





Pin numbers shown are for the D, DB, J, N, PW, and W packages. 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)T 


supply vollage: range; VG sctesscwetiiv nd odenedueiis indie ct tue eandied seni se eeeces -0.5Vto7V 
Input voltage range, V; (See Note 1)... eee ccc cece cee eee n eee e ee eee cannes -0.5Vto7V 
Output voltage range, Vo (see Note 1) 2... cece eee eens -0.5 V to Veco + 0.5 V 
input clamp current, We(Vj SO) accseete cic eweredctees ek here vane eaeoe Ratwenedeoleate eds —20 mA 
Output clamp current, lox (Vo <0 OF VQ > Voc) .. nec cece eter e eee erect eetnenenens +20 mA 
Continuous output current, lq (Vo =O tO VoG) .... ccc cect cere e teen eee cece eee eeenees +25 mA 
Continuous current through Voc or GND ... 1. cece eee e enn e ne eeeees +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2):D package ................005. 1.3 W 

DB package: nc. .cedeseesiweuns 0.55 W 

N package .................00. 1.1 W 

PW) DACKA0C® sic eseeeireiies ecean 0.5 W 
Storage temperature range, Tyig .- 1+. cece cece eee eden tenets —65°C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions (see Note 3) 











High-level input voltage 





VIH 


Low-level input voltage 





VIL 


se ctacceatesrternicterniaonenouratcenninhied ane oe 
Co a a EB 
oo=saveosv | -4[ 4 
Mco=sveosv | ef 2] ” 
—— 
Moo=saviosv [| {_—— 
Moo=sveosv [sf a] ™ 


| Voo=35V208V 
| At/Av Input transition rise or fall rate ns/V 
Voo=sve05v [| _20{ ——-20 
Operating free-air temperature [mss test 0 as] “0 _| 


on 3: Unused inputs must be held high or low to prevent them from floating. 















IOH High-level output current 




















IOL Low-level output current 
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electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
| SN54AHC158 | SN74AHC158 
PARAMETER TEST CONDITIONS 
MIN” _TYP_MAX a 


loH=-50 HA a 
1445 V 










VOL 









CN T= ET EST 
i M=VocerGnd, io=0[ssv]|———[ SCS SSC 
[eee (LTT eT RTT 





switching characteristics over recommended operating free-air temperature range, 
Voc = 3.3 V + 0.3 V (unless otherwise noted) (see Figure 1) 









SN54AHC158 | 
— 1 

PARAMETER (INPUT) (OUTPUT) A= 25°C UNIT 
TYP MAX 


6200 97] 1 tt 

PLH’ AorB Cy = 15 pF 

(PHL 
7188 

a 8 

arn 16 
Grcieee 

tPHL 8.7 13.6 1 16 
a 

| PHL a7 132] 115 
0817] 179] 

a 109 167] 1 19 
= W200 171] 1 195 

ioe G Y Cl = 50 pF 

(PHL "12. i71| 1 195 


* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 
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switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V + 0.3 V (unless otherwise noted) (see Figure 1) 


FROM LOAD 
PARAMETER (INPUT) Girctn CAPACITANCE 


Pun AorB 
PHL 


ee 10.9 16.7 
dd 10.9 167 
"12. 4174 
Y 7 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V+ 0.5 V (unless otherwise noted) (see Figure 1) 


LOAD - 
CAPACITANCE 


PLH CL = 15 pF 
bial’ 


CL = 15 pF 


* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 
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switching characteristics over recommended operating free-air fomperaune range, 
Vec=5 Vv + 0.5 V (unless otherwise noted) (see Figure 1) 


ea oe 
Canoe (INPUT) out CAPACITANCE er sacle 
| MIN TYP MAX| wax] MN MAX 


ry. C 
Y 


SN74AHC158 
TYP MAX 


(D) High-level annie input voltage _ 


VIL(D Low-level dynamic input voltage + 


NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 


operating characteristics, Vec= 5 V, Ta = 25°C 





Power a capacitance per gate Noload, f=1MHz | 20] pF | 
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PARAMETER MEASUREMENT INFORMATION 


er ar Input : pa ae Vec 
rom Output Test (see Note B) 50% Voc 50% Vcc 
Under Test | Point | | 0V 
CL t | | le—pl- tro 
PLH a l 
(see Note A) ok l | ——— VOH 
— In-Phase 50% Voc 50% Voc 
Output ; VoL 
LOAD CIRCUIT | 


| t 
‘PHL 4 > aah PLH 
| | VOH 
aa 50% Voc 50% Voc 
utput ae! vee 
VOLTAGE WAVEFORMS 
DELAY TIMES 
NOTES: A. Cy includes probe and jig capacitance. 


B. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, t, = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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@ Inputs Are TTL-Voltage Compatible SN54AHCT158... JOR W PACKAGE 
@ EPIC™ (Enhanced-Performance Implanted ee ee ae ha penne 
CMOS) Process 


@ Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 


description 





These quadruple 2-line to 1-line data selectors/ 
multiplexers are designed for 4.5-V to 5.5-V Voc SNS54AHCT158 .. . FK PACKAGE 
operation. (TOP VIEW) 

The ’AHCT158 feature a common strobe (G) e208 
input. When the strobe is high, all outputs are high. Tit Z S10 
When the strobe is low, a 4-bit word is selected 
from one of two sources and is routed to the four 
outputs. The devices provide inverted data. 


The SN54AHCT158 is’ characterized _ for 
operation over the full military temperature range 
of -55°C to 125°C. The SN74AHCT158 is 
characterized for operation from —40°C to 85°C. 





FUNCTION TABLE 
NC — No internal connection 





EPIC is a trademark of Texas Instruments Incorporated. 
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SN54AHCT158, SN74AHCT158 


QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 


SCLS348 - MAY 1996 





logic symbolt 





Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 


logic diagram (positive logic) 


1A 
4 4 4y 
18 
2A — 
— ! oy 
2B 
ne 
cn 9 3y 
3B 
sa 14 
12 
4Y 
ap —9 
g _15 
AIB L 





Pin numbers shown are for the D, DB, J, N, PW, and W packages. 
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SN54AHCT158, SN74AHCT158 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 


SCLS348 — MAY 1996 
Sa A AARP A RITES SOS 0 PENT SC I NN TI ESE TIPLE AE PASE TTY 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply VOlAge Tange, VGC ns 632545,00nes Moet ooaialoonents deca unuee wed Peewee en sees —0.5Vto7V 
Input voltage range, V; (see Note 1) 20... ec cece ce cee eee eee eee eeeeteeee —O0.5Vto7V 
Output voltage range, Vo (See Note 1) 6... ec ccc cence ene e ett n eee e ee eeees —0.5Vto7V 
INDUUCIEAMp Curren Te (V0) ae heater ait tht hho e a dare Lait nin atk te pula ag Ma lhe padectndsh Dial ait —20 mA 
Output clamp current, lox (VQ <O Or VQO>VoC) «6. eee cece eee teen eee eee e eee e eens —20 mA 
Continuous output current, Io (Vo =OtO Voc) ...- 1 eee cee eee eee e ene e eee enes +25 MA 
Continuous current through Voc or GND ..... 0. eee ene cease ne eennns +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2):D package .................... 1.3 W 

DB package ...............05. 0.55 W 

N package ........... ccc ee eee 1.1W 

PW package ................0. 0.5 W 
Storage temperature range, Totqg ... 1... cree eee ee eee ee eee erent eee tn eet cece es —65°C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions (see Note 3) 


SN54AHCT158 | SN74AHCT158 


ccd Real 
Voc __ Supply voltage | | 45 55{ 465 55] v | 
ves Hohevelipubvaigs 
Vib i | an ee) aes 
| a 
| 

| mM 

m 
—40 












AX 
5.5 V 

v 
[vo Ouputwotage——SSCSCSC—CSCSCSCSC“S~“—CS‘“‘“‘“‘<‘S;SCSSSCSYC oP 0 Voc | 
Tow Highevelouptourent —SCSCSC~—~—SCSCSCSCSCSCSCSsSsSCSsSSSSC EC 
Pio, Lowlevelouputourent SOS mk 
Ta Operating tee-airtemperate—~—~S~C~“~*~*~“‘“‘~*~*~‘“‘~*~*~rYSC<C Cs | ws | 


NOTE 3: Unused inputs must be held high or low to prevent them from floating. 
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SN54AHCT158, SN74AHCT158 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 


SCLS348 — MAY 1996 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


SN54AHCT158 | SN74AHCT158 
PARAMETER TEST CONDITIONS 
MIN TYP MAX oe 


IOH = -50 
area 
VOL Ot 4.5V V 
[ie Vou oF GND rssvp 
ee EEE pss 


One input at 3.4 V, 
Alcct Other inputs at Voc or GND 1.35 1.5] mA 































T This is or increase in saree current for each input at one of the specified TTL voltage levels rather than 0 V or Vcc. 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V+0.5 V (unless otherwise noted) (see Figure 1) 


SN54AHCT158 


TA = 25°C UNIT 


TYP MAX 





. LOAD 
CAPACITANCE 






a Ce seein 56 ea[ oe 
=a pecaiea mE: 
3 


* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 
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SN54AHCT158, SN74AHCT158 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 


SCLS348 — MAY 1996 


switching characteristics over recommended operating free-air temperature range, 
Voc = 5 V+0.5 V (unless otherwise noted) (see Figure 1) 


LOAD 
CAPACITANCE 


VOH(V) Quiet output, minimum dynamic VOH 
VIH(D) High-level dynamic input voltage 
VIL(D Low-level dynamic input voltage 
NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 


operating characteristics, Voc = 5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 
Coc Power dissipation capacitance per gate No load, = 1 MHz 
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PRODUCT PREVIEW 


SN54AHCT158, SN74AHCT158 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 


SCLS348 — MAY 1996 


PARAMETER MEASUREMENT INFORMATION 


————— 3V 
Input 
Bei iat ae Test (see Note B) 15V 15V 
Point | | oV 
CL t «> | le—o- teu 
(see Note A) ch l l ——— Von 
= In-Phase l 1.5V 1.5V 
Output | VOL 
LOAD CIRCUIT | 


| l¢—i-_ t 
tPHL ¢—> eo 
V 

Out-of-Phase | 1.5V | 1.5V ca 

Output A ; ] ; 
Seta NOL. 

VOLTAGE WAVEFORMS 
DELAY TIMES 
NOTES: A. CL includes probe and jig capacitance. 


B. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, t; = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 


MalAddd LONGOd 





wi TEXAS 
INSTRUMENTS 


3-182 POST OFFICE BOX 655303 @ DALLAS, TEXAS 75265 


SN54AHC240, SN74AHC240 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


SCLS251A —- OCTOBER 1995 — REVISED MARCH 1996 





@ Operating Range 2-V to 5.5-V Voc SN54AHC240... J OR W PACKAGE 
SN74AHC240...DB, DW, N, OR PW PACKAGE 
@ EPIC™ (Enhanced-Performance Implanted (TOP VIEW) 


CMOS) Process 


@ High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 


@ Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 





description 


These octal buffers/drivers are designed 
specifically to improve the performance and SNS4AHC240 . .. FK PACKAGE 
density of 3-state memory-address drivers, clock ore 

drivers, and _ bus-oriented receivers and 
transmitters. 


The ’AHC240 are organized as two 4-bit 
buffers/line drivers with separate output-enable 
(OE) inputs. When OE is low, the device passes 
data from the A inputs to the Y outputs. When OE 
is high, the outputs are in the high-impedance 
state. 


The SN54AHC240 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74AHC240 is characterized for 
operation from —40°C to 85°C. 





FUNCTION TABLE 
(each buffer) 


INPUTS OUTPUT 
OF A | CY 





L H L 
L L H 
H X Z 


EPIC is a trademark of Texas Instruments Incorporated. 





PRODUCTION DATA information is current as of _publication date, Copyright © 1996, Texas Instruments Incorporated 
e 


Products conform to specifications per the terms of Texas Instruments j 
standard warranty. Production processing does not necessarily include 
testing of all parameters. I EXAS 
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SN54AHC240, SN74AHC240 


OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 

SCLS251A — OCTOBER 1995 — REVISED MARCH 1996 

logic symbolt 
10E 20E 
1A1 1¥1 2A 
1A2 1¥2  - 2A2 
1A3 1¥3 243 
1A4 1¥4 = 2A4 





Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 


logic diagram (positive logic) 


10E 20E 

1A1 1Y1 2A1 2Y1 
1A2 1¥2 2A2 2Y2 
1A3 1Y3 2A3 2Y3 
1A4 1¥4 2A4 2Y4 








2Y1 
2Y2 
2Y3 
2Y4 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range, Vcc ..-.... ins Beene sien Cake wGaenuae alee em eee anmewed eee ws -0.5Vto7V 
Input voltage range, V, (See Note 1)... 2... cece ect ee eee e eee e eee e ete ee ne eeenes -—0.5Vto7V 
Output voltage range, Vo (See Note 1) 2... cece cece cece eee e etter eee e tenet eeeeees —0.5 V to Veo + 0.5 V 
Input clamp current, liq (Vj <O OF Vi> VOC) 0. cee cece etree eect eee eee ete e ee eeneeneeee —20 mA 
Output clamp current, lox (VQ <O Or VO > VEC) .. ccc e cece ete ee ee eee ete eee e een e tenes +20 mA 
Continuous output current, Io (VO =O tO VEG) 0c cece eect e teen e teen eee e nee teen ee eeeees +25 MA 
Continuous current through Voc or GND ..... 2... ee ee nee eee een e ene +75 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DB package ...............005. 0.6 W 

DW package ...............4-. 1.6W 

N OaCKAGe: - s iidsa se ee errands 1.3 W 

PW package ...............265. 0.7 W 
Storage temperature range, Tyg. ----- secre cece cette teen e nent e eee —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 


implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 


except for the N package, which has a trace length of zero. 
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SN54AHC240, SN74AHC240 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


SCLS251A —- OCTOBER 1995 — REVISED MARCH 1996 


recommended operating conditions (see Note 3) 



































aa a 
ViH_ High-level input voltage Voc =3V V 
Voc =2V as 
VIL Low-level input voltage Voc =3V a) a) V 
IOH High-level output current 
Voc=sveosv | ef 8 
Voo=2v | SSO] 
IOL Low-level output current 
Woc=sve0sv | sf 
At/Av Input transition rise or fall rate ns/V 
ean ee 
TA Operating free-air temperature —55 125 















NOTE 3: Unused inputs must be held high or low to prevent them from floating. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


Ta = 25°C SN54AHC240 | SN74AHC240 
PARAMETER TEST CONDITIONS Voc UNIT 
MIN TYP__MAX| MIN MAX[ MIN” MAX’ 


peti Cav] 208 | 29 | 29 








oeeTT 


lo. = 50 uA 

ee | V 
| 

Vo = Vcc or GND, 


VOH 

VOL 

loz" V; (OE) = Vit or ViH 
ICC 

Ci 

Co 


ficg ‘Y= Voc erGNnD, 19=0 By 






fb > 
CrP oyna at pfo 
<|<jycjci<c 






a 
a 
< 
S 
on 

f 
on 
Bi 


| = 
fr] ¥i=Voo or GND 
Vo = Vcc or GND 


t The parameter loz includes the input leakage current. 


oa 
ap,a 
<|< 
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SN54AHC240, SN74AHC240 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


SCLS251A - OCTOBER 1995 — REVISED MARCH 1996 


switching characteristics over recommended operating free-air temperature range, 


Vcc = 3.3 V + 0.3 V (unless otherwise noted) (see Figure 1) 
UNIT 


FROM TO - 
PARAMETER (INPUT) (OUTPUT) A= 25°C 
TYP MAX 

EE 
= oe A Dc a) 
58 08 
ae Lae cara oe 6.6 106] 1 125 
na a 
— a ee I 
aed 
a 
en a = 
03a] 1 0] 


* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 















OUTPUT 
CAPACITANCE 














switching characteristics over recommended operating free-air temperature range, 


Vcc = 3.3 V + 0.3 V (unless otherwise noted) (see Figure 1) 


eae ihe 
PARAMETER (INPUT) (OUTPUT) A= 25°C UNIT 
TYP MAX 
537s 
a CL = 15 pF 
pone 5375 
3 65108 
a Cy =15pF 
oa 3 65106 
—s Cy = 15 pF 


7a {1128 
| TPH 7.8 11 1 12.5 
tPZH Y C) = 50 pF 9.1 14.1 16 


i031 
Taser 













OUTPUT 
CAPACITANCE 













vy TEXAS 
INSTRUMENTS 


3-186 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 


SN54AHC240, SN74AHC240 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


SCLS251A — OCTOBER 1995 — REVISED MARCH 1996 


switching characteristics over recommended operating free-air temperature range, 
Voc = 5 V+ 0.5 V (unless otherwise noted) (see Figure 1) 


FROM TO 
PARAMETER (INPUT) (OUTPUT) 
a 6 5.5 
ee Cy = 15 pF 
a 3688 
a ae) 
pee 7 a? 
t aS eae 
PHZ” CL = 15 pF 
: 


=i xmaZ 


tPZL 6.2 9.3 1 10.5 


tPHZ an 6.7 9.2 1 10.5 
OE Y CL = 50 pF ns 
67 _e2| 1 105 


* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 












ae aa 


aa 25°C UNIT 


| MIN TYP MAX | wax) MN MAX 





OUTPUT 
CAPACITANCE 


























switching characteristics over recommended operating free-air temperature range, 
Voc = 5 V+0.5 V (unless otherwise noted) (see Figure 1) 















eee ws 
Sar 7A SACI 
PABAMELER (INPUT) (OUTPUT) CAPACITANCE ic a ae 
TYP eee] MN wax, 





eee ae 
'PHL 
SS 
I Be wee ace 












6.2 9.3 1 10.5 
y: C= 50 pF 


6.7 9.2 1 10.5 
Y CL = 50 pF 
6.7 9.2 1 10.5 


output-skew characteristics, C; = 50 pF (see Note 4) 


SN74AHC240 
PARAMETER Ta = 25°C as MIN MAX. UNIT 


a Tee a3veosv{ 45] 18 
fe) Ouwsew é sveosv] 1p 


NOTE 4: Characteristics are determined during product characterization and ensured by design. 
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SN54AHC240, SN74AHC240 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS » 


SCLS251A - OCTOBER 1995 — REVISED MARCH 1996 





noise characteristics, Voc = 5 V, C_ = 50 pF, Ta = 25°C (see Note 5) 


SN74AHC240 
PARAMETER 
TYP MAX 


VoLIP) Quiet output, maximum 1 dynamic VOL ae 
VOL(V) Quiet output, minimum dynamic VoL 08 _] 














VOH(V) Quiet output, minimum dynamic VoH 
VIH(D High-level dynamic input voltage 
VIL(D) Low-level dynamic input voltage oe 


NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 


operating characteristics, Vcc = 5 V, Ta = 25°C 


| _ PARAMETER TEST CONDITIONS UNIT 
Cod Power dissipation capacitance Noload, f=1MHz ec 








PARAMETER MEASUREMENT INFORMATION 





o Yee 
S1 tpLp/t 
1kQ O Open PLH' PHL 
From Output 0 : tpLz/tpzL 
Under Test GND tpH7/tpz7H 
CL 
(see Note A) ca 
"LOAD CIRCUIT 
Output Vv 
Sarg ae oe Voc Control CC 
Input 50% Vcc 50% Vcc (low-level | oTeNCG — — ov 
| | | OV enabling) tpz. Py oe | 
t 
be he Waveform 1 9 
sp ne ! 50% Voc 50% Voc S1 to Voc | “RO% Vec| A VoL +0.3V ‘ 
p VOL (see Note B) ! | tpHz—P . OL 
tPHL > k¢—>— tPLH tpPZzH > 
| Output l | ites, Voy 
| | VOH Waveform 2 . VoH- 0.3 V 
ee 50% Voc 7 50% Voc S1 to GND 50% Voc saa 
ahh ——— VoL (see Note B) < 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
DELAY TIMES ENABLE AND DISABLE TIMES 


NOTES: A. Cy includes probe and jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, tr = 3 ns, t= 3 ns. 
. The outputs are measured one at a time with one input transition per measurement. 


eRe) 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54AHCT240, SN74AHCT240 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


SCLS252A — OCTOBER 1995 —- MARCH 1996 


@® Inputs Are TTL-Voltage Compatible SN54AHCT240... J OR W PACKAGE 
SN74AHCT240... DB, DW, N, OR PW PACKAGE 


(TOP VIEW) 


@ EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 


@ High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 


@ Package Options Include Piastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) DIPs 


description 


These octal buffers/drivers are designed 
specifically to improve the performance and 
density of 3-state memory-address drivers, clock 
drivers, and_ bus-oriented receivers and 
transmitters. 


The ’AHCT240 are organized as two 4-bit 
buffers/line drivers with separate output-enable 
(OE) inputs. When OE is low, the device passes 
data from the A inputs to the Y outputs. When OE 
is high, the outputs are in the high-impedance 
state. 


The SN54AHCT240 is characterized for 
operation over the full military temperature range 
of -55°C to 125°C. The SN74AHCT240 is 
characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 
(each buffer/driver) 


ee a at 


L 
H 
Z 





EPIC is a trademark of Texas Instruments Incorporated. 





SN54AHCT240... FK PACKAGE 


(TOP VIEW) 








PRODUCTION DATA information is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
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SN54AHCT240, SN74AHCT240 


OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 

SCLS252A — OCTOBER 1995 — MARCH 1996 

logic symbolt 
10E 20E 
1A1 1Y1 2A 2Y1 
1A2 1¥2 -2A2 2¥2 
1A3 1¥3 —-2A8 2Y3 
1A4 1¥4 —- 2A4 2¥4 





Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 


logic diagram (positive logic) 





20E 
1A1 1¥1 2A1 2Y1 
1A2 1¥2 2A2 2¥2 
1A3 1¥3 | 2A3 2Y3 
1A4 1¥4 2A4 — 2Y4 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Stipply voltaGe range; Vee sixes noceceotacnener ents cases aa ee i eewewaas -0.5Vto7V 
Input voltage range, V) (See Note 1)... 6. ccc cece cc eee eee cent ee eee eee e eee eene eens -0.5Vto7V 
Output voltage range, Vo (see Note 1) ....... cece eee eee eee etree eee eee eene —0.5Vto7V 
input clamp current; hic (Vj <0 OF Vie VG) 640+ os ewsaceriadtepecswete sy wadtawee eee esons Sane —20 mA 
Output clamp current, lox (Vo <O OrVQg>VeC) .-- cece c ect teen teen eee eee eee e eens —20 mA 
Continuous output current, lo (Vo =OtO VEC) «2. cece eee eee eee ee eee eee e eens +25 mA 
Continuous current through Vee@orGND «...2. 1a eanetessees Bet ew ieeevencoesee seed ranean +75 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DB package ................... 0.6 W 

DW package ....... eee roe 1.6 W 

N package ...........e ee eeeeee 1.38 W 

PW package .............200eee 0.7 W 
Storage temperature range, Tetg .------- eee reece eee eee e ete e nent een e teen e ee neee —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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SN54AHCT240, SN74AHCT240 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


SCLS252A — OCTOBER 1995 — MARCH 1996 





recommended operating conditions (see Note 3) 


Vcc Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

V\ Input voltage 

VO Output voltage 

IOH High-level output current 

lOL Low-level output current 
At/Av Input transition rise or fall rate 


TA Operating free-air temperature 





NOTE 3: Unused inputs must be held high or low to prevent them from floating. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


Ta = 25°C SN54AHCT240 
PARAMETER TEST CONDITIONS Vcc 
oe 











SN74AHCT240. 


os 
r= 
O 

— 

i] 

or 

Oo 

> 

on 

<= 
cy 

oO 

| 

: lit 











[oz [Yo = Veo ar GND cy) age Gane AaB 
ae Co resv| soap S| | 
[ies V1 = Voc eran Ci) ee eae 


a 
To; [vizvocerend.———SC~d sv of SC~dCSC~S~SO mr 
So as eT a a a SA 


* On products compliant to MIL-PRF-38535, this parameter does not apply. 
t This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Voc: 


<4 
>| > 





ee 
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SN54AHCT240, SN74AHCT240 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


SCLS252A — OCTOBER 1995 — MARCH 1996 


switching characteristics over recommended operating free-air temperature range, 
Voc = 5 V+0.5 V (unless otherwise noted) (see Figure 1) 


aT aw ane 
sie ‘on 
PARAMETER (INPUT) Piste CAPACITANCE TA= ee 
MIN TYP max] MN MAX 


Lene 77. 4104 


ea aT 


Cy = 50 pF 


5.4 
5.4 
77 
ed 
5.9 
5.9 
8 


aja 
wn 





* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V + 0.5 V (unless otherwise noted) (see Figure 1) 


















ee 
| ae ee 
ee ee ee 
po | ae 
[ee Ea 
ee ee ee ee 





output-skew characteristics, C; = 50 pF (see Note 4) 


| ss SN74AHCT240— 
PARAMETER , Ta = 25°C <= UNIT 





tsk(o0) Output skew 5V+0.5V fae 


NOTE 4: Characteristics are determined during product characterization and ensured by design. 
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noise characteristics, Vcc = 5 V, C, = 50 pF, Ta = 25°C (see Note 5) 


| SN74AHCT240 
PARAMETER 
MIN TYP MAX 


Voue) Gust output maximumdynamioVol——OCOCSC~“—SCSC“‘“‘“‘;<CS;*SC*‘~rTSCSSSSC 
Vino) _Lowlevel dnamicinputvotage—SSSCSCS~—~SCS~S~S~S~S~S~SCSTSSSSCSCSC~*«i 


NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 









UNIT 












operating characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS TYP | UNIT 
Cod Power dissipation capacitance No load, f= 1MHz 













PARAMETER MEASUREMENT INFORMATION 





o Yee 
1 kQ S17” 0 Open tpLH/tPHL 
From Output P tpLz/tpz. 
Under Test oO ‘econ 
GND PH2Z''PZH 
CL 
(see Note A) ii 
LOAD CIRCUIT 
Output 
C 3V 
one 1.5V 1.5V 
(low-level | OV 
lind). tk ce SC Ce 
enabling) tezL le | 
—————— Vv t 
? Output | | PLZ + j— =Vcc 
Input 1.5V 1.5V Waveform 1 | sv | | 
| | OV VoL 40.3 V 
tpLy —«——_» | one an | Eo = NOL 
| | <—>— tPHL ia + je PHZ —>| 
| ——— VOH cutpur | sees Noy 
Output 1.5V 1.5V pons A J 5V K VoH-0.3 V 
VOL (see Note B) =OV 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
DELAY TIMES ENABLE AND DISABLE TIMES 
NOTES: A. CO, includes probe and jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. ‘All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, tr = 3 ns, tf = 3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54AHC244, SN74AHC244 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


SCLS226C — OCTOBER 1995 —- REVISED MARCH 1996 


@ Operating Range 2-V to 5.5-V Voc SN54AHC244...J OR W PACKAGE 
SN74AHC244...DB, DW, N, OR PW PACKAGE 
(TOP VIEW) 


@ EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

@ High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 

@ Package Options Include Plastic 
Small-Outline (DW), Shrink Smail-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 


description 


These octal buffers/drivers are designed specifi- 





cally to improve the performance and density of SNS4AHC244. .. FK PACKAGE 


3-state memory-address drivers, clock drivers, 
and bus-oriented receivers and transmitters. 


The ’AHC244 are organized as two 4-bit 
buffers/line drivers with separate output-enable 
(OE) inputs. When OE is low, the device passes 
data from the A inputs to the Y outputs. When OE 
is high, the outputs are in the high-impedance 
state. 


The SN54AHC244 is characterized for operation 
over the full military temperature range of —-55°C 
to 125°C. The SN74AHC244 is characterized for 
operation from —40°C to 85°C. 


FUNCTION TABLE 
(each buffer) 


INPUTS OU 
L H 





L L 
H X 


EPIC is a trademark of Texas Instruments Incorporated. 


(TOP VIEW) 








PRODUCTION DATA information Is current as of  energat date. 
Products conform to specifications per the terms of Texas Instruments 
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logic symbolt 
10E 


1A1 
1A2 
1A3 
1A4 





1¥1 
1¥2 
1¥3 
—4y¥4 


2Y1 
2Y2 
2Y3 
2Y4 





t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 


logic diagram (positive logic) 


10E 20E 

1A1 1Y1 2A1 2Y1 

1A2 1¥2 2A2 2Y2 

1A3 1¥3 2A3 2Y3 
1A4 1¥4 oA4 2V4 








absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply vollage range; VGC: ...swieslataseweeiwccsGats toys atind canon cea ab Maa keh -0.5Vto7V 
Input voltage range, Vj (See Note 1)... 0... cece eee etree ee tener ene eenene -~0.5Vto7V 
Output voltage range, Vo (see Note 1) ..... cece cece ee eee eee eee eee Aeaeen —0.5 V to Voc + 0.5 V 
Input clamp current, Ij (Vj<O0 Or Vi > VOC) cece ccc eee reece eee tee e eect eee e eens —20 mA 
Output clamp current, lox (Vo <O Or VQO> VEE) ..- cece cece eee eee teen teeter eee ence eens +20 mA 
Continuous output current, Io (Vo =O tO Voc) ... cece eect e eee eee eee e teen ee eeee +25 mA 
Continuous current through Voc Or GND ... cee cece eee e eee eee e ee nneees +75 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DB package ................... 0.6 W 

DW package ...........eee eee 1.6 W 

N package ..........eec eee eaes 1.3 W 

PW package ................05- 0.7 W 
Storage temperature range, Tsig..----- eee eee cece teeter eee teen e teens -65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 





sa TEXAS 
INSTRUMENTS 


POST OFFICE BOX 655303 @ DALLAS, TEXAS 75265 


SN54AHC244, SN74AHC244 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


SCLS226C — OCTOBER 1995 — REVISED MARCH 1996 





recommended operating conditions (see Note 3) 


a es 
UNIT 


Supply voltage 
ieee =3V 
















VIH High-level input voltage 





3.85 








VIL 


Input voltage 
Output voltage 


Voc =2V 

Voc =3.3V+0.3V 

Voc =5V+0.5V 

Voc =2V 

lOL Voc =3.3V40.3V 
Voc =5V+t0.5V 
Voc =3.3V+03V 


At/Av Input transition rise or fall rate 
Voc =5V+0.5V 


Operating free-air temperature 


rare 3: Unused inputs must be held high or low to prevent them from floating. 


Low-level input voltage 





1.65 


< 
© 
(@) 
r 
on 
on 
<= 


NT- 
=a [a 
< 
Q}o 
O10 Jo 
Ne 
ae is 
— 
k nl & 
oro 


Vou 






IOH High-level output current 









Low-level output current 





electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


Ta = 25°C SN54AHC244 | SN74AHC244 
PARAMETER TEST CONDITIONS Voc . UNIT 


OH = -50 HA Pav[s 

VOH 
ee a 2.48 

loH =-8 mA 

loL = 50 vA 

VoL 
0.44 

0.44 


|Data inputs | pData inputs POT 1 
Vi = Vcc or GND 5.5 V 
| 
Vo = Vcc or GND, 
Ce cerca = 7 
=o Vi= Voc or GND, Ce a ee ace 


es a a A A) 
[co |Vo=Vecerend ‘| sv[ 3s || —~*i 





2.48 





.<*) PT hMi- 
oo RlLOLO 
O;,O;oO 
are joaren mean f 
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switching characteristics over recommended operating free-air temperature range, | 
Vcc = 3.3 V + 0.3 V (unless otherwise noted) (see Figure 1) 










SN54AHC244 





OUTPUT 
CAPACITANCE 








9114.1 
CL = 50 pF 
a ee 9114.41 


| poz | | Y C, = 50 pF 
! 


* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 









iba characteristics over recommended operating free-air temperature range, 


Voc = 3. A + 0. 3 V (unless otherwise noted) (see Figure 1) 
SN74AHC244 
spe i 
PARAMETER | (NPUT) (OUTPUT) —A= 25°C UNIT 
TYP MAX 
t 5.8 8.4 
ed Cy = 15 pF , 

58 BA 
6.6 10.6 
[ZH Cy = 15 pF 

6.6 10.6 
beeper C, = 50 pF 

ae 
om 


: + Pi scie o 10.3 14 
ee ae 103. 14 














OUTPUT 
CAPACITANCE 
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switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V + 0.5 V (unless otherwise noted) (see Figure 1) 


SN54AHC244 


OUTPUT 
CAPACITANCE 





. [aon le 3 compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V+ 0.5 V (unless otherwise noted) (see Figure 1) 
























rca ere 
Be ae Scan 
ceneee (INPUT) (OUTPUT) CAPACITANCE er ale ue 
TYP | MN Max 


39 oc 
aa ee Cy = 15 pF 
TH 30 ss[ 1 65) 


7 

= = eo 
ee | ee 
| 8 

a oe 

' [62 9s{ 1 108] 
ee 
















output-skew characteristics, C; = 50 pF (see Note 4) 






SN74AHC244 
PARAMETER Ta = 25°C UNIT 


; Scie 3.3V+0.3V 
UTOUT SKEW 
sk(o) p 5V+0.5V 


NOTE 4: Characteristics are determined during product characterization and ensured by design. 
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noise characteristics, Voc = 5 V, C_ = 50 pF, Ta = 25°C (see Note 5) 


| SN74AHC244 
PARAMETER UNIT 
MIN TYP MAX 
3.5 













a 2 
VIL(D) Low-level dynamic input voltage 


NOTE 5: Characteristics are determined during product characterization and ensured by design for plastic surface-mount packages only. 


operating characteristics, Voc = 5 V, Ta = 25°C 


| PARAMETER TEST CONDITIONS TYP 
Cod Power dissipation capacitance Noload, f=1MHz 








o Vee 
) $1 tpLH/t 
1kQ O Open PLH’'PHL 
From Output O P | tpiz/tpz7 
Under Test GND tpHz/tpzH 
CL 
(see Note A) ae 
: LOAD CIRCUIT 
Output Vv 
=e Vcc Control . ce 
Input 50% Veco 50% Voc (low-level sae OSA avai ou 
| | OV enabling) tpzi + le— 
1,» le—pl_t | | 
Pe. Waveform 1 
In-Phase ! 50% Voc 50% Veco $1 to Voc | “K80% Voc] Vo, +0.3V | 
Output a Vv : | Pane VOL 
| OL (see Note B) t 
| | k¢—P— tPLH tPZH | Pine uae hs 
=) 
tPHL +> l Output sit Wet, tte fet VoH 
| | VOH Waveform 2 . VoH- 0.3 V 
sth ts \ 50% Vec # 50% Voc S1 to GND eo NCC a 
utpu ——— VoL (see Note B) . 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
DELAY TIMES ENABLE AND DISABLE TIMES 


NOTES: A. Cy includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, tp = 3 ns, tf =3 ns. 
The outputs are measured one at a time with one input transition per measurement. 


9 


Figure 1. Load Circuit and Voltage Waveforms 
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® Inputs Are TTL-Voltage Compatible SN54AHCT244... JOR W PACKAGE 
@ EPIC™ (Enhanced-Performance Implanted iA pinta tas vere 
CMOS) Process 


@ High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 


@ Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 


description 





These octal buffers/drivers are designed 


specifically to improve both the performance and SN54AHCT244... FK PACKAGE 
density of 3-state memory-address drivers, clock (TOP VIEW) 
drivers, and _ bus-oriented receivers and 


transmitters. 


The ’AHCT244 are organized as two 4-bit 
buffers/line drivers with separate output-enable 
(OE) inputs. When OE is low, the device passes 
data from the A inputs to the Y outputs. When OE 
is high, the outputs are in the high-impedance 
state. 


The SN54AHCT244 is characterized for 
operation over the full military temperature range 
of -—55°C to 125°C. The SN74AHCT244 is 
characterized for operation from —40°C to 85°C. 





FUNCTION TABLE 
(each buffer/driver) 


ae A eu 





| H 
L L L 
H Xx Z 


EPIC is a trademark of Texas Instruments Incorporated. 





PRODUCTION DATA information is current as of publication date. Copyright © 1996, Texas Instruments Incorporated 


Products conform to specifications per the terms of Texas Instruments 
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logic symbolt 
10E 


1A1 
1A2 
1A3 
1A4 





1Y1 
1Y2 
1¥3 
1¥4 


2A1 
2A2 
2A3 
2A4 


T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 


logic diagram (positive logic) 





1¥1 


1Y2 


1Y¥3 


1¥4 


20E 
2A1 2Y1 
2A2 2Y2 
2A3 2Y3 
2A4 2Y4 








2Y1 
2Y2 
2Y3 
2Y4 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)+ 


SUDDIY VONAGE fAnOG eV AG aks taseunts os aa tedin ae e Nee eee eee eee teen testes —0.5Vto7V 
Input voltage range, V; (see Note 1)... 0... ec cee ect eee eee e eee eete ences —0.5Vto7V 
Output voltage range, Vo (See Note 1) 1.1... eect et eee e een eeneeees -0.5Vto7V 
Input-clamp current, tie (Vp <0 OF Vie> V6) accede ceedecwe seis ede be wewe eve se owe se eeeedaws —20 mA 
Output clamp current, lox (Vo <O Or VQO>VeC) 2... eee cence eee eee eee eee eee n teens -—20 mA 
Continuous output current, lo(VO = 010 VEC) acs cvnwniwad new cased see ees pene cwe eee dees +25 mA 
Continuous: current through Vee Or GND i000. cuss sews daae sig years iGaein ee awiedeenawatins +75 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DB package ................05. 0.6 W 

DW package .............0005. 1.6 W 

N DaCKad6: Scnrkt esas deeecbaces 1.3 W 

PW package ............eeeeeee 0.7 W 


Storage temperature range, Tstg 


—65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 


NOTES: 1. 


The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions (see Note 3) 


SN54AHCT244 | SN74AHCT244 
[MIN MAX| MIN MAX] 


Te 4s ssf «5 ss[ v_ 
VE Hight np aia ae ee ee ee 


0 Vcc 
20 
40 85 










< 





< 














VIL Low-level input voltage 
VI Input voltage 
Vo Output voltage 


IOH High-level output current mA 
IOL Low-level output current mA 
ns/V 
°C 





At/Av Input transition rise or fall rate 


TA 
NOTE 3: Unused inputs must be held high or low to prevent them from floating. 





0 55 
0 Vcc 
20 

55 125 


Operating free-air temperature _ 





electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


Ta = 25°C SN54AHCT244 | SN74AHCT244 
PARAMETER TEST CONDITIONS Vee UN 
mi TYE _WAK| wn WAX | WAX 







































ion = -S0 uA 315 865 
VOH 4.5V 
ee 
(OL = SOWA 
VOL a 2 45V 
acee a eRe”) ET") 
Vo= Veo or GND 0.25 a 





[1 *isVocorenD——S~Ss sv] 
ee Cn a) a 


Se eee ee 
6 oT a AC) SSS 2 

ee SC eT cl Renee Re LORNA) 

es a Se ae Se SVR ee 


“On products compliant to MIL-PRF-38535, this parameter does not apply. 
t This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Vcc. 
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switching characteristics over recommended operating free-air temperature range 
Voc = 5 V+ 0.5 V (unless otherwise noted) (see Figure 1) 














| SN54AHCT244 
ae Ube mpi 
PaRAME er (INPUT) (OUTPUT) _| CAPACITANCE A= cle oe 
TYP MAX 
PLH” CL = 15 pF 
PHZ C= 15 pF ns 
ae aes 


5.9 aa] OS 
aa CL = 50 pF 
| PH 5.9 e4f 198. 
8.2 





tpHz = 
tp = | eee 88 oe es | 





* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 
switching characteristics over recommended operating free-air temperature range 
Veco =5V+0.5 - (unless otherwise noted) (see Figure 1) 
SN74AHCT244 
BUT 1% 
’ PARAMETER (INPUT) (OUTPUT) TAs 25°C 
TYP MAX 
547A 
ere Cy = 15 pF 
a 185 
es CL = 15 pF 
ez 
tPHZ 
PLZ 












O 
r= 
i 
—_ 
an 
so] 
ms 
hk, 
—s 
ro) 





output-skew characteristics, C; = 50 pF (see Note 4) 


| ss SN74AHCT244— 
PARAMETER Veco Ta = 25°C | | 





tsk(9) | Output skew 5V+0.5V a 


NOTE 4: Characteristics are determined during product characterization and ensured by design. 
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noise characteristics, Vcc = 5 V, C_ = 50 pF, Ta = 25°C (see Note 5) 


VIH(D High-level dynamic input voltage 
VIL(D) Low-level dynamic input voltage 
NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 





operating characteristics, Voc = 5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 
Cod Power dissipation capacitance No load, f = 1 MHz | 8.2) pr | 





PARAMETER MEASUREMENT INFORMATION 





9 Yec 
1kO S17” © Open tpLH/tPHL 
From Output = P tpLz/tpzi 
Under Test GND tpHz/tpzH 
CL 
(see Note A) | 
= pic 3V 
ontro 
LOAD CIRCUIT (low-level 1.5V 1.5V 
-—— OV 
enabling) | 
8 tpz. wa | 
——-———— 3V | tpLz 
Input 1.5V 1.5V i aes | | ee = Voc 
| OV ae Voc | SV | A voi +03V 
tPLH —\¢——» | (see Note B} | Sa VoL 
| : “—>— tPHL — | Pi A 
Pp 
l oe oy Output wa | ges cemae ay 
— Waveform 2 | V On 
Output 1.5V 1.5V averorm 1.5V OH -0.3V 
V $1 at GND ~OV 
OL (see Note B) 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
DELAY TIMES ENABLE AND DISABLE TIMES 
NOTES: A. Cy includes probe and jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 3 ns, tf = 3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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@ Operating Range 2-V to 5.5-V Voc SN 


@ EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 


@® High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 


@ Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 


description 


The ’AHC245 octal bus transceivers are designed 
for asynchronous two-way communication 
between data buses. The control-function 
implementation minimizes external timing 
requirements. 


These allow data transmission from the A bus to 
the B bus or from the B bus to the A bus, 
depending upon the logic level at the 
direction-control (DIR) input. The output-enable 
(OE) input can be used to disable the device so 
that the buses are effectively isolated. 


The SN54AHC245 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74AHC245 is characterized for 
operation from —40°C to 85°C. 


FUNCTION TABLE 


INPUTS 
oon] 


L L B data to A bus 
A data to B bus 
Isolation 










EPIC is a trademark of Texas Instruments Incorporated. 
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54AHC245 ... JOR W PACKAGE 
SN74AHC245.... DB, DW, N, OR PW PACKAGE 
(TOP VIEW) 





SN54AHC245.... FK PACKAGE 


(TOP VIEW) 


ce 2 
Yea sls 
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SN54AHC245, SN74AHC245 





OCTAL BUS TRANSCEIVERS — 
WITH 3-STATE OUTPUTS 
SCLS230B —- OCTOBER 1995 — REVISED MARCH 1996 
logic symbolT — | | logic diagram (positive logic) 
— 19 1 | 
OE ; DIR 
DIR 3EN1[BA] 49 
3EN2[AB] OE 
2 of 
a2 — ae! 2 
18 
5 15 
as — . Bs ay 
A6 : heehee cn ead 32 B6 To Seven Other Channels 
9 11 


Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and 


IEC 


Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)+ 


SUPPIY VOlAGe FANG: VEG -auccartsscsisle sae leds omestonaeank cewek etek Gaier seas -0.5Vto7V 
Input voltage range, V; (See Note 1).... 0... cece cc ccc cece e eect tenet eeeeeees ee —-0.5Vto7V 
Output voltage range, Veo (see Note 1) ....... cece ccc eee reece eee eens —0.5 V to Voc + 0.5 V 
Input clamp current, liq (Vj <0) ...........-... Umicn Mued Hew neN Talat ate wal ub ae ales Saha ion Cres —20 mA 
Output clamp current, IoK (VO <O Or VO> Voc) -- cece cere eee e terete teen eee e eee e eee eneeees +20 mA 
Continuous output current, Io (Vo =O tO VOC) ..- cece cece ee ee eee ete e teen eee e eee eeees +25 mA 
Continuous current through Voc Or GND ... 1. kk eee cc cece cree ete cece eee ene eeeees +75 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DB package .............. Se auis 0.6 W 

DW package ...............5.. 1.6W 

N package ......... ccc eee eens 1.38W 

PW package ...............000- 0.7 W 
Storage temperature range, Tsig .------- eee eee eee eee ees Seats euttbackin uate siuar a eicateulels —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions (see Note 3) 


SN54AHC245 | SN74AHC245 
[MIN MAX] MIN MAX| 


VIL Veo=3V 
Voc = 5.5 V 1.65 1.65 
OE or DR 


Voc =2V 

Voc =3.3V+0.3V 
Voc =5V+t0.5V 
Voc =2V 

Voc =3.3V+0.3V 
Voc =5V+0.5V 
Voc =3.3V+0.3V 
Voc =5V+t05V 















VIH High-level input voltage 









Low-level input voltage 






© 


rls 
rbitlajo yo 
p oOlrATOIO la 


0 






bee ; ; 


= 
> 





IOH High-level output current 





= 
> 


52) 
oO 


oo) 






— 
> 







IOL Low-level output current 


=| 
> 


—_ 


00 100 







At/Av Input transition rise or fall rate ns/V 


N 
oO 


olo 
on ijlafQ yo 
KILO HhLOIOQ To 





| 
on 
ai 
— 
nm 
oO 

| 
aN 
o 
oe) 
on) 

° 
O 


TA Operating free-air temperature 


NOTE 3: Unused inputs must be held high or low to prevent them from floating. 











electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER TEST CONDITIONS 
A or B inputs 

mee Vi = Voc or GND 
OE or DIR 


1Vo = Vcc or GND, 
loz" Vj (OE) = Vit or Vi 


Vis Vou or GND 
OE or DIR inputs | Vj = Vcc or GND 


t The parameter IOz includes the input leakage current. 


SN54AHC245 | SN74AHC245 
UNIT 

3.8 8 

0.1 

0.1 

0.1 

0.5 

0.5 

+1 

+1 

+2.5 

40 








TA = 25°C 
MIN TYP MAX 
1.9 2 
2.9 
45V 4.4 4 
3V{ 2.58 
45V] 3.94 


OS 
(Com me) 
<l<| © 


IOH = —50 yA 
V 


IOH =—4 mA 
Tse | 8 
ee 
xs ee 
on 0s] v 
ee) 

hate 

pe SH 


IOH =-8 mA 


3 

5 
0 
IOL = 50 pA 0 
0 


1 
1 
1 


loL=4mA 


> > 
aoflola 
<iT<cji< 


lol = 8 mA 


WA 


aa 


ol 
on 
< 


wih 
<|< 


+0.25 


on 
on 
< 






O 






I 
oO 


4 
25 10 
4 


on 
opop ao 
<j~oi< 
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switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V + 0.3 V (unless otherwise noted) (see Figure 1) 


FROM TO OUTPUT 
PORGMENED (INPUT) (OUTPUT) CAPACITANCE 


* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 





switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V + 0.3 V (unless otherwise noted) (see Figure 1) 


SN74AHC245 
_ A 
PARAMETER (INPUT) (OUTPUT) CAPACITANCE —A ste 

TYP MAX 
en ss ea| 1 
—— ss_ea| 1 15 
_— [ss ee] 
a a5 182 
| tpz 8.5 13.2 1 915.5 


s9 a5) 1158 
tPHL 8.3 11.9 


tPZH 


a OL = 80 BF 
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switching characteristics over recommended operating free-air temperature range, 
Voc = 5 V+ 0.5 V (unless otherwise noted) (see Figure 1) 

















| SNS4AHC2450— 
FROM TO OUTPUT 
. PANO ME ee (INPUT) (OUTPUT) CAPACITANCE nec ital ue 
TYP MAX 





PLH” AorB BorA CL = 15 pF 
HL 

5a 85 
tpzi" 58 85 
es AorB Cy = 15 pF 
PHL 5575 
a el AorB Cy = 50 pF 
| tpz, 7.3 10.6 1 12 
pz ee ca a 


* On se compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 









switching characteristics over recommended operating free-air temperature range, 
Voc = 5 V + 0.5 V (unless otherwise noted) (See Figure 1) 
















a Tm we 
Sheps Us Salli 
Pane melee (INPUT) (OUTPUT) CAPACITANCE arr ac om 
| MIN TYP MAX| ax) MN MAX 


a ae AorB BorA CL = 15 pF a ae 
rr 


te | kk ied 


output-skew characteristics, C, = 50 pF (see Note 4) 


ae 
PARAMETER ae 25°C 


























’ aces 3.3V+0.3V ae 
u 
aes sve05Vi tt 


NOTE 4: Characteristics are determined during product characterization and ensured by design. 
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noise characteristics, Vcc = 5 V, C_ = 50 pF, Ta = 25°C (see Note 5) 





VIL(D) Low-level dynamic input voltage 
NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 


operating characteristics, Vcc = 5 V, Ta = 25°C 


| PARAMETER TEST CONDITIONS | TYP | UNIT 
Cod Power dissipation capacitance per transceiver No load, f= 1 MHz 






PARAMETER MEASUREMENT INFORMATION 








o Yee test | st 
S1 tpl Hit 
1kQ O Open PLH''PHL 
From Output 0 tpLz/tpzi 
Under Test GND tpHz/tpZH 
CL 
(see Note A) di 
LOAD CIRCUIT 
Output Vv 
Fenner Vcc Control ce 
Input 50% Voc 50% Voc (low-level K 50% Voc /; ies 
| | OV enabling) a om | 
| | le—p-_ | | 
ania Waveform 1 
In-Phase | 50% Voc 50% Voc $1 to Voc | “K50% Veo] Avo. +0.3V 
Output V | a VOL 
| OL (see Note B) 
| | k¢—>— tPLH tPZH | Fie oa i 
P 
tPHL ¢— | Output > | eee ee 
| VOH Waveform 2 i VoH— 0.3 V 
alas \ 50% Veo # 50% Voc S1 to GND 50% Voc a 
mee ——— VOL (see Note B) 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
DELAY TIMES ENABLE AND DISABLE TIMES 


NOTES: A. Cy includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 3 ns, tf=3 ns. 
The outputs are measured one at a time with one input transition per measurement. 
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Figure 1. Load Circuit and Voltage Waveforms 
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SN54AHCT245, SN74AHCT245 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 





@ Inputs Are TTL-Voltage Compatible SN54AHCT245... JOR W PACKAGE 
SN74AHCT245 .. . DB, DW, N, OR PW PACKAGE 


(TOP VIEW) 


@ EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 


@® High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 


@ Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 


description 


These octal bus transceivers are designed for 
asynchronous two-way communication between 
data buses. The control-function implementation 
minimizes external timing requirements. 


The ’AHCT245 allow data transmission from the 
A bus to the B bus or from the B bus to the A bus, 
depending upon the logic level at the direction- 
control (DIR) input. The output-enable (OE) input 
can be used to disable the device so that the 
buses are effectively isolated. 


The SN54AHCT245 is’ characterized for 
operation over the full military temperature range 
of -55°C to 125°C. The SN74AHCT245 is 
characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 


INPUTS 
Poe OR. 
<S 


B data to A bus 
A data to B bus 
Isolation 





EPIC is a trademark of Texas Instruments Incorporated. 





SN54AHCT245...FK PACKAGE 


(TOP VIEW) 
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Products conform to specifications per the terms of Texas Instruments fi 
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OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS | 
SCLS233B = OCTOBER 1995 = REVISED MARCH 1996 
logic symbolt 
eae 19 
OE ; 
DIR 3 EN1 [BA] 
3 EN2 [AB] 
a ——eefor a} «p— 


Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 


logic diagram (positive logic) 


DIR — 
a1 = 
18 B 


To Seven Other Channels 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)T 


Supply vollage Tange, VGC ss akiiciernnte Gas aetan etek eta hse teh eaeoueee —-0.5Vto7V 
Input voltage range, V; (see Note 1)... 2. ccc ccc eect ete teen eee enenas -0O.5Vto7V 
Output voltage range, Vo (See Note 1) 0... . cece eee eee eee eee teens —-0.5Vto7V 
Input clamp current, lic(Vi< 0 OF Vi> VGC) acs sn ed cwt dees pean ideds el eses wen eee daseesls —20 mA 
Output clamp current, IoK (VQ <O OrVO>VeCC) .-- eee eect t eee eee eee eens -—20 mA 
Continuous output current 16 (V6=0 10: Voc): seh esac sheet ended oe cewe ee ta kee nese. +25 MA 
Continuous current through Voc or GND ..... 2... ee eee eee e eens +75 MA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DB package ................... 0.6 W 

DW package ...............0-- 1.6W 

N' DACKEQC | Akcchvraswa saves ees 1.3 W 

PW package .................6. 0.7 W 
Storage temperature range, Taig --.- 2-22 e coerce eect eee eee ee tenn eee et een eeeenens —65°C to 150°C 


Tt Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions (see Note 3) 


SN54AHCT245 | SN74AHCT245 
[MIN MAX| MIN MAX] ~~” 


Tec Supyvotags——SCSC—C“~“S*~“‘“S*S*S*S*S*S*~‘“‘~*‘“~*S*~‘“*‘“s~‘“~*~S*~*~sSC Sis | 
Tin Hiohlevelinputvotage———SSOSCSC~—SCSC“s*“CS*~*—“‘“‘“‘“‘<;<;<S;« dT 
Fics PE IIR rasa comnmcryncnsasarsck wie bee See 
cc OC 
[vg Outputvotage SSCS Vo | 0 Vo | 
Thais pms 
To, Lowieveloutputcurent SSCS] 
Tavaw Input transiion rise orfarate SSS 020 


NOTE 3: Unused inputs must be held high or low to prevent them from floating. 





< 







< 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


Ta = 25°C SN54AHCT245 | SN74AHCT245 | — 
PARAMETER TEST CONDITIONS | Vec UNIT 
i _ TYP WAK | WAX |W 


iOH= SOWA av LSi8 885 
ioH =—8mA 2 cae ee 


OL = 50 uA 






















nate : 
ri eewon=vecetsw Psa sf fe 
= wevogereNo, Tox [sav[ af eo fon 


TE TT A A SE | MES SOMERS = A 
MCS ae A a a a RCT BES 


oy products compliant to MIL-PRF-38535, this parameter does not apply. 
t For I/O ports, the parameter IOz includes the input leakage current. 
+ This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Vcc. 














switching characteristics over recommended operating free-air temperature range, 
Voc = 5 V+ 0.5 V (uniess otherwise noted) (see Figure 1) | 
SN54AHCT245 
| FROM TO 2 
PARAMETER (INPUT) (OUTPUT) TAS 25°C 

PLH’ AorB BorA Cy = 15 pF 
ej} 
ae ee 

ee _ | ; 

= AorB BorA Cy = 50 pF 

tPZL 















LOAD 
CAPACITANCE 






















7 [ez 4 See compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 
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switching characteristics over recommended operating free-air temperature range, 
Voc = 5 V+ 0.5 V (unless otherwise noted) (see Figure 1) 















aT a ae 
HeOT Ue ra 
RABAMENEN (INPUT) (OUTPUT) CAPACITANCE A= = a ae oer one 
| MIN TYP MAX | wax] MIN MAX 






AorB BorA CL = 15 pF 
PHL 7d I 
oo a8) 118 
pe | te a ag ef 118 
92 144 1 155 
= AorB CL = 15 pF 
92 14.4 1 15.5 
ieee sa a7] 195) 
ee 53 87{ 1 95 
a7 4a] 118 
AorB Ci = 50 pF 9.7 ef 4 16 
AorB Ci = 50 pF 10 15.4 1 16.5 


output-skew characteristics, C; = 50 pF (see Note 4) 


| SN74AHCT245—— 
PARAMETER Ta = 25°C ef UNIT 


tsk(o) _ Output skew sV+tO5V] =f 


NOTE 4: Characteristics are determined during product characterization and ensured by design. 





















noise characteristics, Vcc = 5 V, Cy = 50 pF, Ta = 25°C (see Note 5) 


SN74AHCT245 
PARAMETER 
TYP MAX 


VOH(V) Quiet output, minimum dynamic VOH 
VIH(D High-level dynamic input voltage 
VIL(D) Low-level dynamic input voltage 





NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 


operating characteristics, Voc = 5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 





Cod Power dissipation capacitance per transceiver No load, f= 1 MHz | 13[ pF 
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PARAMETER MEASUREMENT INFORMATION 


o Yee 
O Open 


From Output 
Under Test oO GND 


CL 
(see Note A) [ 


LOAD CIRCUIT 


Input 15V 15V 
eg ! - 
tPLH | 
| ! /+#—$> — PHL 


——— VOH 
Output 1.5V 1.5V 
VOL 
VOLTAGE WAVEFORMS 


DELAY TIMES 
NOTES: A. Cy includes probe and jig capacitance. 
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tPLH/tPHL 


tpLz/tpZL 
tpHz/tpZH 





Output 3V 
Control 15V . 1.5V 
(low-level | ; ° ov 
enabling) fb Mahe ce a we ge ee ; 
° tez. a I 
Output | | ‘PLZ a [- =VCC 
Waveform 1 | 15V | | + ot 
$1 at Vcc | OL yy OL 
(see Note B) | | tpHz «- 
tPZH- 
Output l | Suse Vag 
Waveform 2 1.5V VOH -0.3V 
$1 at GND ~ OV 
(see Note B) - 
VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, tr = 3 ns, tg=3 ns. 
The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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| SN54AHC257, SN74AHC257 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 


SCLS349 — MAY 1996 






@ Operating Range 2-V to 5.5-V Voc SN54AHC257 ... JOR W PACKAGE 
@ EPIC™ (Enhanced-Performance Implanted ea ical qOBNIEW. es 
CMOS) Process 


@ Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 


description 





These quadruple 2-line to 1-line data selectors/ 


multiplexers are designed for 2-V to 5.5-V Vcc SN54AHC257 . .. FK PACKAGE 
operation. _ (TOP VIEW) 

, . om ro) 
The ’AHC257 are designed to multiplex signals <8 9 Oly 


from 4-bit data sources to 4-output data lines in 
bus-organized systems. The 3-state outputs do 
not load the data lines when the output-enable 
(OE) input is at a high logic level. 


The SN54AHC257 is characterized for operation 
over the full military temperature range of -—55°C 
to 125°C. The SN74AHC257 is characterized for 
operation from —40°C to 85°C. 





~QAd>M 
NZFZZMNO 
O 


FUNCTION TABLE 


2 INPUTS OUTPUT NC — No internal connection 





EPIC is a trademark of Texas Instruments Incorporated. 
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SN54AHC257, SN74AHC257 
QUADRUPLE 2-LINE TO 4-LINE DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 


SCLS349 — MAY 1996 


logic symbolt 





t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 


logic diagram (positive logic) 


0 
5 oe —5 qd 
C AB — Bes 
_ 
"U 
wu 1A—2 4 
iT 1Y 
< 1B —2 
TI 
= 2A —> 
| 7 av 
on —° 
Baca 
9 ay 
ap 10 
14 
4A 2 
4p —'3 





Pin numbers shown are for the D, DB, J, N, PW, and W packages. _ 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply vollage Tange; VGC: <cecu ve treaties wi ca peeeone oo dceeSaehenieetesase asa teaens -0.5Vto7V 
Input voltage range, V; (see Note 1)... eee cece cet eee eee e ene eeneaes -0.5Vto7V 
Output voltage range, Vo (See Note 1) 6. eee cece eect eee ene neeeees —0.5 V to Veco + 0.5 V 
InDuULCIaMp current. Vi 0). citer ia ewe wnt iiedseeee eat ceranda dhe uncsee cancion —20 mA 
Output clamp current, lok (Vo <0 OF VQ > Voc) «0. cece cee ee cee eee en eee ee eee ee eee eeenenes +20 mA 
Continuous output current, lo (Vo =OtO Voc) ... eee ee nee tenet eee eeees +25 mA 
Continuous current through Voo Or GND ... 1... cent ene n teen eeneees +50 mA 
Maximum power dissipation at T, = 55°C (in still air) (see Note 2):D package .................0.. 1.3 W 

DB package .................- 0.55 W 

N package .............e eee eee 1.1 W 

PW package ..............0200- 0.5 W 
Storage temperature range, Tsig ----- ++ eee e eects —65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions (see Note 3) 


VIH 


VIL 


High-level input voltage 


Low-level input voltage 


vip vag 


Vo Output voltage 0 Vcc 0 Voc 


lOH 


lOL 


At/Av 


High-level output current 
Voc =5V+05V 


Low-level output current Voc =3.3V+0.3V 


Input transition rise or fall rate 





NOTE 3: Unused inputs must be held high or low to prevent them from floating. 


a 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


Ta = 25°C SN54AHC257 | SN74AHC257 
PARAMETER TEST CONDITIONS Vcc UNIT 
MIN TYP_MAX| MIN MAX| MIN MAX 
enor ope ee, 
lon=80 0A A 


















loL =4mA 
ous 8 mA 


switching characteristics over recommended operating free-air temperature range, 
Voc = 3.3 V + 0.3 V (unless otherwise noted) (see Figure 1) 
| 
FROM | TO ; 
PARAMETER peel cies UNIT 

t * 

Pun AorB Y CL = 15 pF 
ee 

tPZH" 


* Cy = 15 pF 
peered 


as 







LOAD 
CAPACITANCE 












“On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 
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UNIT 





switching characteristics over recommended operating free-air temperature range, 
Voc = 3.3 V + 0.3 V (unless otherwise noted) (see Figure 1) 


FROM 
PARAMETER (INPUT) ori 
PLA AorB 
Pie 






SN74AHC257 
A= 25°C 
TYP MAX 






LOAD 
CAPACITANCE 


ee F 
coe 
coe 
ae 
ae 
— 
a 
oe 


















— oa 


tPHL 


switching characteristics over recommended operating free-air temperature range, 
Voc = 5 V+0.5 V (unless otherwise noted) (see Figure 1) 


FROM 
PARAMETER (INPUT) ecu 












SN54AHC257 
TAS 25°C 
TYP MAX 


PRODUCT PREVIEW 






LOAD 
CAPACITANCE 


ee F 
ee 
ac 
acc 
Ce 
a 
=] 
Ft 


UNIT 











on AorB 


tPHL 
7 
i 

a ————— 


“On a compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 


Cc = 50 pF 
C= 50 pF 
CL = 50 pF 
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switching characteristics over recommended operating free-air temperature range, 
Voc = 5 V+ 0.5 V (unless otherwise noted) (See Figure 1) 
FROM TO . 
PARAMETER (INPUT) (OUTPUT) 
} 
wn CL = 15 pF 
















LOAD 
CAPACITANCE 



















ae 


a 


SN74AHC257 
PARAMETER 
TYP MAX 


VOH(V) Quiet Eo minimum dynamic VOH a 










VIH(D) High-level dynamic input voltage 





VILID Low-level dynamic input voltage 
NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages = 





operating characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS 
Cpod Power dissipation capacitance Noload, f=1MHz 
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PARAMETER MEASUREMENT INFORMATION 





6 Yec 
S17 o tpLH/tPHL 
From Output <e one tpLz/tpzi 
Oo 
Under Test GND tpHz/tpzH 
. | 
LOAD CIRCUIT 
an on eae ethers Vcc Output Voc 
Input 50% Voc 50% Voc ( atid . \, 50% Voc f 50% Voc 
| | | oy enabling) 4 = = a ov 
tPLH 4¢—> —- 'PHL bate eh 
i l | ——— VoH Output ! | i aves 
n-Phase Waveform 1 
Output | 50% Vec 50% — $1 to Voc | 50% Vcc VoL +0.3 v 
| | OL (see Note B) | | tpHz + 
tPHL +> | | l ‘PLH tPZH \¢- | 
sag 50% Voc 7 50% Voc sabia eellt # 50% Voc K VoH -0.3V 
——— VOL (see Note B) eee 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
DELAY TIMES ENABLE AND DISABLE TIMES 


NOTES: A. Cy includes probe and jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, tp =3 ns, tf=3 ns. 
. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 


=e) 
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@ Inputs Are TTL-Voltage Compatible SN54AHCT257 .. . J OR W PACKAGE 
@ EPIC™ (Enhanced-Performance implanted Bu benpe cee pee ve Eten enone 
CMOS) Process 


@ Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 


description 





These quadruple 2-line to 1-line data selectors/ 
multiplexers are designed for 4.5-V to 5.5-V Voc SN54AHCT257 ... FK PACKAGE 
operation. (TOP VIEW) 


The ’AHCT257 are designed to multiplex signals 
from 4-bit data sources to 4-output data lines in 
bus-organized systems. The 3-state outputs do 
not load the data lines when the output-enable 
(OE) input is at the high logic level. 


The SN54AHCT257 is’ characterized for 
operation over the full military temperature range 
of ~—55°C to 125°C. The SN74AHCT257 is 
characterized for operation from —40°C to 85°C. 





FUNCTION TABLE 


INPUTS OUTPUT NC — No internal connection 
Y 


OE  AIB A 





X 
L 
H 
X 
X 


EPIC is a trademark of Texas Instruments Incorporated. 
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logic symbolt 





Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 


logic diagram (positive logic) 


or 5 e 


1 


VY V 


AIB 


2A 
2Y 


2B 


3A 
3Y 





3B 


4A * 
; we > eis 


4B 


Pin numbers shown are for the D, DB, J, N, PW, and W packages. 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)T 


Supply voltage range, VCC... eee eect cece eee e eee e eee eeeees as bate naa autana eee pais -0.5Vto7V 
Input voltage range, V; (see Note 1) 2.0... ccc ccc cece cece cece tet eetneeenes -0.5Vto7V 
Output voltage range, Vo (see Note 1)... eee cece cece eee eee eee e teen eteaee -0.5Vto7V 
INpUL Clamp: CuUIrenE Nie (Vi <0): etic Gane et ete Gi Ste Grae ie ee old aa sowsiedomeeneae- suite eae dlecass —20 mA 
Output clamp current, IoK (Vo <O Or VQO>VeC) ... ee eee cece eect e ee ee eee e eee e ee eeeeees —20 mA 
Continuous output current, Io (VQ =OtO Veg) ..--- eect eee eee eben eee eeeees +25 mA 
Continuous current through Voc Or GND ... 0. cece cee eee ee ee teen nen e een e ee eees +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (See Note 2):D package ..................4. 1.3 W 

DB package .................. 0.55 W 

N package ............ cece eee 1.1W 

PW package ................... 0.5 W 
Storage temperature range, Tytg ..---- eee eee eect eee eet teen teen een e ees —65°C to 150°C 


Tt Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions (see Note 3) 


SN54AHCT257 | SN74AHCT257 
[MIN MAX] MIN MAX] 


Teo Suppyvotage——SCSCSC—“—sSC“‘—*‘S*S*S*S*—“‘*‘“*S*S*~“‘~*~s*~*~*~“‘—*~‘*rSCSCS 
Sr 
Vi, Lowlevelinputvotage———SSSCSCSCSCSCSCSCSCSC“SCSsSC—~iSSCSC“‘ CSC‘ 
aa eT NS WE 
oo a AM. | Nee] 
Pio: Lowievelouputourent SSCS CCttCtCSCi 

1 

[5128 











At/Av __ Input transition rise or fall time 
TA Operating free-air temperature 


NOTE 3: Unused inputs must be held high or low to prevent them from floating. 
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electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 






Ta = 25°C SN54AHCT257 SN74AHCT257 
PARAMETER TEST CONDITIONS Vcc 
win TP WA | MAK NWA 
















on SOWA 
=== ——— ee ED 

ioL= 50 WA ee Xs Xs 
oe : 
[7 isVecorend Ci Sv 
TEN A 
a 
[oz [ieVocorGnD——SS—S~s sv SSC as 
Tc *vizvecorend 


t This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Vcc. 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V+0.5 V (unless otherwise noted) (see Figure 1) 





















SNS54AHCT257 
FROM LOAD - 
RAnAMENeD (INPUT) ures CAPACITANCE AS cali Ni 
TYP MAX 

Sane SIE 

PLH’ AorB Cy = 15 pF 

IPHL" ae Sa 
Te eens 

tPHL" aaa eee, 
ae; eae Soe 
aa ar ea 

t re eae 
ST ae, are 
Dc a ee 
| tH Pe te 
aaa ee 
| PH Pe et ee 
ee ee 
eae eee 

pz a oe Fe ne 





"On =e compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 
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switching characteristics over recommended Operating free-air temperature range, 
Voc = 5 V+0.5 V (unless otherwise noted) (see Figure 1) 









SN74AHCT257 
Ta = 25°C 






LOAD 
CAPACITANCE 


sated Poveineertin 
eer 


ey Gea ee ote Secreta 


———— 
a ee aie aeieaee 
OE Y CL = 50 pF 
(PLZ an ae: Teer 
noise characteristics Vcc = 5 V, C; = 50 pF, Ta, = 25°C (see Note 4) 


SN74AHCT257 


VOL(P) Quiet output, maximum dynamic VOL [8 | 
VOL(V) Quiet output, minimum dynamic VoL faeoer. | 
VOH(V) Quiet output, minimum dynamic VOH Fa 2. | 


MIN TYP MAX 


tPLH 














UNIT 







VIH(D) High-level dynamic input voltage 
VIL(D Low-level dynamic input voltage 


NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 


operating characteristics, Voc = 5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS U 
Coc Power dissipation capacitance No load, f= 1 MHz 








Wi TEXAS 
INSTRUMENTS 


POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 3-231 







PRODUCT PREVIEW 


MasalASddd LONGO'd 


SN54AHCT257, SN74AHCT257 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 


SCLS351 — MAY 1996 





PARAMETER MEASUREMENT INFORMATION 


o Yec 
S1 
O 
From Output i ae Open 
Under Test © GND 
. | 
~ LOAD CIRCUIT 
ee 3V 
Input 1.5V 1.5V 
| | OV 


In-Phase 
Output 


Out-of-Phase 
Output 


tPLH —¢—>| > PHL 


| 
| | ——— VOH 
l 15V | 1.5V 

| VOL 


| 
tPHL —¢—P| I ¢ ‘PLH 


| | | VOH 
\ 1.5V # 1.5V 
——-— VOL 
VOLTAGE WAVEFORMS 
DELAY TIMES 


Ci includes probe and jig capacitance. 


Output 
Control 
(low-level 
enabling) 


Output 
Waveform 1 
SitoVcc 
(see Note B) 


Output 
Waveform 2 
S1 to GND 


(see Note B)-: 


tpLH/tPHL 


tPLZ/tpZL 
tpHz/tpZH 





3V 
1.5V 1.5V 
| | OV 
tpz_ —> 1a r | 
| tPLz 
| | =Vcc 
| 15V | YF vol +0.3V 
| rte NO 
| | HZ le 
teZH-> ! 
| re 3 A aay Ou 
15V VOH -— 0.3 V 
=OV 
VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, tp =3 ns, tf=3 ns. 
. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 





NOTES: A 
B 
Cc 
D 
3-232 
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@ Operating Range 2-V to 5.5-V Vcc SN54AHC258 .. . JOR W PACKAGE 
@ EPIC™ (Enhanced-Performance Implanted a aera qoevca Reyne 


CMOS) Process 


@ Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 


description 





These quadruple 2-line to 1-line data selectors/ 
multiplexers are designed for 2-V to 5.5-V Vcc 
operation. 


SN54AHC258.... FK PACKAGE 
(TOP VIEW) 


The ’AHC258 are designed to multiplex signals < ox on 
from 4-bit data sources to 4-output data lines in 
bus-organized systems. The 3-state outputs do 
not load the data lines when the output enable 
(OE) input is at a high logic level. 


The SN54AHC258 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74AHC258 is characterized for 
operation from —40°C to 85°C. 





FUNCTION TABLE 


Ec TReE ee Gi S Sous NC — No internal connection 





EPIC is a trademark of Texas Instruments Incorporated. 
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logic symbolt 





t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 


logic diagram (positive logic) 
oe 8 a 
AB —\« O 


1A—2 , 

1Y 
1B —° 
2A , 

2Y 
on —° 
saci 

3Y 
ap 1° 
Py ae i 

4Y 
4p —'9 





Pin numbers shown are for the D, DB, J, N, PW, and W packages. 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply VOllage Tange, VeG: esrsctaesaceaccccthauscal ioutuseieldatetadae tee tenrsaneeses -0.5Vto7V 
Input voltage range, V; (see Note 1) ..... cece cece erence eee neeeeennees -0.5Vto7V 
Output voltage range, Vo (see Note 1)... eect eee tenes -0.5VtoVcoco +0.5V 
Inpubclamp Cumenty:lic (Vi 0) seuee sees ei elew nas tae CoN eae ae eee eaeinasae wesw —20 mA 
Output clamp current, lox (VQo<OOrVOo>VoC) ..- cece cece eee eee eee teeter te een e tee enee +20 mA 
Continuous-output current, lo (Vos: 010 VGC)! .ss6sci ee Scenes ieee sees ieee tay +25 MA 
Continuous current through Voc or GND ...... 0... eee eee eee eee eens +50 mA 
Maximum power dissipation at T, = 55°C (in still air) (see Note 2): D package .................05. 1.3 W 

DB package ..............005. 0.55 W 

N package ................0ee 1.1W 

PW package ...............006. 0.5 W 
Storage temperature range, Tig .---- 1s eee cece eee ete tenet eee ~—65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions (see Note 3) 


SN54AHC258 | SN74AHC258 
[MIN MAX| MIN. MAX] 


Vcc Supply voltage V 


Voc =2V 
Voc =3V 
Voc = 5.5 V 
Voc =2V 
Voc =3V 
Voc = 5.5 V 1.65 


Vj Input voltage 0 . 
Vo Output voltage 0 0 


Voc =2V 

Voc =3.3V+0.3V 
Voc =5V+05V 
Vcc =2V 

Voc = 3.3 V +0.3 V 
Voc =5V+0.5V 
Voc =3.3V+0.3V 















nN 


. 
—_— 


High-level input voltage 





VIH 









Low-level input voltage 














VIL 


Ni 
—~To 
S AISIO la 


<= 
1?) 
Q 
> 






IOH High-level output current 





> 


Low-level output current 





lOL 


> 





l 
aN ra 
> 


Oo 
—_ 
oO 
Oo 


At/Av Input transition rise or fall rate ns/V 


TA Operating free-air temperature 


NOTE 3: Unused inputs must be held high or low to prevent them from floating. 
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VOH 






















LOAD 
CAPACITANCE 


















electrical characteristics over recommended operating free-air i aa range (unless 
one 2 
forsamaSS™S™~—s—s SCC 
Pico |W=VocerGNd,_io-0—jesv{ ST SSCS 
switching characteristics over recommended operating free-air temperature range, 
a TYP | mm nee 
t 
PLH AorB Cl = 15pF 
aaa aeea esi siccaaee 
PHZ. Y Cy = 15 pF 
i: ae 
at a el 
st Cl = 50 pF 
Perea ene 


otherwise noted) 
Ta = 25°C SN54AHC258 | SN74AHC258 
PARAMETER TEST CONDITIONS Voc UNIT 
| MIN TYP_MAX| MIN MAX| MIN MAX| 
loH = -60 uA Tav[ ees | ee | 28 
i448 v 
VoL | fasv] TSC] Ss] 
P| Vi= Voc or @ND 
[loz | Wi= Vo or GND 
j= Veo or GND Dev] 4 wl | of oF | 
Vcc = 3.3 V+ 0.3 V (unless otherwise noted) (see Figure 1) 
! aaa pgs 
| bia He 
PARAMETER (NUT) (OUTPUT) Ta = 25°C UNIT 
2 Fn pn 
{PHL a ee 
ee 
PZ Cy = 15 pF | 
ie: ee 
eee ae 
aaa Pea 
a i 
i 
ee 
<a eee We 
*On a comeliant to MIL-PRF-38535, this parameter is ensured but not production tested. | 
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switching characteristics over recommended operating free-air temperature range, 
Voc = 3.3 V + 0.3 V (unless otherwise noted) (see Figure 1) 


ae ti 

a 
a 
ee 
ee 
cs 
me 
a 
a 


SN74AHC258 
Ta = 25°C 
MIN TYP MAX 





Ci = 50 pF 


Y Cl. = 50 pF 


Y 
Y 
Y 
Y 
Y 
¥ 
x. 





PRODUCT PREVIEW 


tPLZ 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V+0.5 V (unless otherwise noted) (see Figure 1) 












SN54AHC258 
our ie en 
Panera (INPUT) (OUTPUT) CAPACITANCE TRE eee 
| MIN. TYP MAX 

tPLH eee | 
sie , arene 
ees Smee: 
= ara Fea 
eae aren 
ses ii Pie 

tn) OE Y Cy = 15 pF 
ra ie 
ar 

lar Y Cl = 15 pF 
a See 
SaaS eae 
a 
= ae eee 
Me eee ee iD 
aaa es 
a Fae 





| as een 
ES eg er 


* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 
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switching characteristics over recommended operating free-air temperature range, 
Voc = 5 V+ 0.5 V (unless otherwise noted) (see Figure 1) 











? SN74AHC258 
fee Ue ro 
Sap eaee (INPUT) (OUTPUT) CAPACITANCE Ths 25° 
MIN TYP MAX 
ny Ceeeeeaer 
PtH AorB Y CL = 15 pF 
ea: ere 
7 an eee 
{PHL ee oe 
a a 
— Y C, = 15 pF 
es ee 
ie eee 
Hat Y Cy = 15 pF 
es 
are: eee 
aes Sees 
z ie Sree 
anne eee 
cee | oes 
ee eee) 
ee eee 
ets ee 





noise characteristics Voc = 5 V, Cy. = 50 pF, Ta = 25°C (see Note 4) 


SN74AHC258 
PARAMETER a aves ae 
VOL(P) Quiet output, maximum dynamic VoL Fs: ee 
VOL(V) Quiet output, minimum dynamic VoL [08 tt~=~*”Y 
3.5 


VOH(V) Quiet output, minimum dynamic Voy 


VIH(D) High-level dynamic input voltage Peo. al 





VILID Low-level dynamic input voltage 


NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 


operating characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 
Cpd Power dissipation capacitance No load, f= 1 MHz 
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PARAMETER MEASUREMENT INFORMATION 





9 Yee 
S1 tpLHit 
From Output P tpLz/tpz-. 
Under Test © @ND tpHz/tpZH 


CL 
(see Note A) | 


LOAD CIRCUIT 
Output 


a Vec Control Vec 
Input 50% Vcc 50% Vcc (low-level 50% Voc 50% Vcc 
(see Note B) | OV | —+»___ 4 - --— —— — OV 


enabling) 


| 
tPLH +> | le ‘PHL ee a re | 
t 
In-Ph a : eon inh = ee | yp ~ Voc 
n-Phase 50% Vcc 50% V Waveform 1 50% V 
Output | : . ee S1 to Voc | °NCCl Voi +0.3 vy 
| | OL (see Note C) | | tpHZ—P le OL 
sie — | — Output mee: ie | 
Out-of-Phase | 50% V | 50% V VOH Wavetern 2 | 50% V “VoH - 0.3 yVOH 
Output ° "CC a mr $1 to GND ea =OV 
——~— SOL (see Note C) - 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
DELAY TIMES ENABLE AND DISABLE TIMES 


NOTES: A. Cy includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, t; = 3.ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabied by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 


PRODUCT PREVIEW 
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@ Inputs Are TTL-Voltage Compatible SN54AHCT258... JOR W PACKAGE 
@ EPIC™ (Enhanced-Performance Implanted eewreeen oe an ener 
CMOS) Process 


@ Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 


description 





These quadruple 2-line to 1-line data selectors/ 
multiplexers are designed for 4.5-V to 5.5-V Vcc SN54AHCT258... . FK PACKAGE 
operation. (TOP VIEW) 


The ’AHCT258 are designed to multiplex signals 
from 4-bit data sources to 4-output data lines in 
bus-organized systems. The 3-state outputs do 
not load the data lines when the output-enable 
(OE) input is at the high logic level. 


The SN54AHCT258 is_ characterized for 
operation over the full military temperature range 
of -55°C to 125°C. The SN74AHCT258 is 
characterized for operation from —40°C to 85°C. 





FUNCTION TABLE 


ie OUTPUT 


NC — No internal connection 





EPIC is a trademark of Texas Instruments Incorporated. 
PRODUCT PREVIEW Information concerns products in the formative or Copyright © 1996, Texas Instruments Incorporated 
in phase of development Characteristic data and other 
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logic symbolt 





Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 


logic diagram (positive logic) 


og 15 > 


MalAddd LONGOdd 


2A 
2Y 


2B 


3A 


3B 


4A 
4yY 


4p —2 





Pin numbers shown are for the D, DB, J, N, PW, and W packages. 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)T 


Supply Voliage range; VGC: sxicistowas eaduiasskessaUsies weeny me aeew ees ee hwesees tomes —-0.5Vto7V 
Input voltage range, V, (see Note 1) ........ ccc ccc cece cence ete nen e nen enaes -0.5Vto7V 
Output voltage range, Vo (see Note 1)... eee eee cece eee eet e eee eee eeenees —-O0.5Vto7V 
Input clamp CURR Nie Wi O): ecitic or dia ees te ewieeiwan ani dwr eee waste Samu earerace —20 mA 
Output clamp current, lox (VO <O Or VO>VeoC) ... cece eee eee te ete e eee tenets —20 mA 
Continuous output current, lo (Vo =OtO Voc) .... cece cece eee ete e eee tenn eens +25 mA 
Continuous current through Voc or GND ..... cece ccc cece e eee eett eee e ene n eee nees +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package ...........0+--ee eee 1.3 W 

DB package .................. 0.55 W 

N package ..............0.000. 1.1W 

PW package ...............000- 0.5 W 
Storage temperature range, Tetg .-+ 2-2 eee eee tee eee e cece ec een eee e eee n enone enenenes —65°C to 150°C 


Tt Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. Themaximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions (see Note 3) 







[45 66 
ao AT ier REE 
Vi, Lowlevelinputvotage———SSSSCSCSCSCSCSCSCSCSCCCSt | 
[i wtotags os 
voc 
eee | 










2 ooo TT 
ey a 
[aay Inputranstion rise ortalime SSCS 2 
Ta Operating reearterperatre—SSSCSCSC~SCSC~“~S~S~S~S~*~dYC( as | a, 


NOTE 3: Unused inputs must be held high or low to prevent them from floating. 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


Ta = 25°C SN54AHCT258 | SN74AHCT258 
PARAMETER TEST CONDITIONS : UNIT 
mT WAX| WAX | WAX 















iOu= 0) ee EXE: 
ot =-S mA od 7 
io = 60 yA i 









4.5V 
ioL= 8 mA ee) eR ee) 






[|W = Veg or GND resv] OT eo 

[leg | Wi= Voc or GND, 0 —s| —— 
One input at 3.4 V, 

| tof [Vo = 5.5 spas} rr 

| loz i= Vg or GND P55V] 0.25] || A 








A A C7 TY eA SAN 


t This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Vcc. 





switching characteristics over recommended operating free-air temperature range, 


Voc = 5 V+0.5 V (unless otherwise noted) (see Figure 1) 


FROM TO : 
PARAMETER INPUT) (OUTPUT) Ta = 25°C UNIT 










| MIN TYP MAX, TYP aa) MN MAX 


| a 
PAL | ae 
t 7 

Eee. eel 
t 
tPZL 


[—_—}--— 
a ae operp | |} = 





fil 






in 






: 
tPHL 


tPLH 







tPLH 


tPZL 


"On — compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 





wy TEXAS 
INSTRUMENTS 


3-244 POST OFFICE BOX 655303 @ DALLAS, TEXAS 75265 


SN54AHCT258, SN74AHCT258 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 


SCLS344 — MAY 1996 


switching characteristics over recommended operating free-air temperature range, 


Voc = 5 V+0.5 V (unless otherwise noted) (see Figure 1) 


Serge Ae 

PARAMETER npn iru Ta = 25°C 
MIN. TYP MAX 

PLH AorB Y 
tPHL 


tPHL 















LOAD 
CAPACITANCE 










Al 

_ 
PZH 5 

OE 


: 
‘ 
v 








: 
tPZL 


PLZ ieee 
See 





VOH(V) Quiet output, minimum dynamic VOH 


VIH(D) High-level dynamic input voltage 





VILID Low-level dynamic input voltage 
NOTE 4: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 


operating characteristics, Voc = 5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS TYP | UNIT 
Cog Power dissipation capacitance No load, f= 1 MHz | |p 
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PARAMETER MEASUREMENT INFORMATION 





9 Yec 
$1 
fo) tPLH/tPHL 
From Output ys ren to! zit 
Under Test © GND ech, 
tpHz/tpZH 
" | 
LOAD CIRCUIT 
-~-~— . 2 ‘y 
Input 1.5V 1.5V (low-level 1.5V 1.5V 
| | | oN enabling) 4 4 ar cai a 
lq—_pl- t 
‘PLH > eae ae | | tprz—el 
| | ——— Von Output | l =Voc 
In-Phase 1.5V 1.5V Waveform 1 | 
| | | 15V | VoL + 9.3 V 
Output V Si to Vcc OL tv Vv 
| a (see Note B) | | OL 
| k+—>- tPLH PW SPRe Pt: ft 
tPHL ++ iPZH 
| | VoH Output | Ee Nei 
Out-of-Phase 1.5V 1.5V Waveform 2 1.5V VOH —0.3 V 
Output ; ; S1 to GND 7 " . Es 
=a VOL (see Note B) eye! 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
DELAY TIMES ENABLE AND DISABLE TIMES 


NOTES: A. Cy includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, tr= 3 ns, tf=3 ns. 
The outputs are measured one at a time with one input transition per measurement. 
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Figure 1. Load Circuit and Voltage Waveforms 
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@ Operating Range 2-V to 5.5-V Voc 

@ EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

@ High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 


@ ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 200 V 
Using Machine Model (C = 200 pF, R = 0) 

@ Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 


description 


The ’AHC373 are octal transparent D-type 
latches. 


SN54AHC373, SN74AHC373 
OCTAL TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 


SCLS235A - OCTOBER 1995 — REVISED MARCH 1996 






SN54AHC373 ... J OR W PACKAGE 
SN74AHC373...DB, DW, N, OR PW PACKAGE 
(TOP VIEW) 





SN54AHC373.. . FK PACKAGE 
(TOP VIEW) 


O 
LU 
Seo s 6 


When the latch-enable (LE) input is high, the 
Q outputs follow the data (D) inputs. When LE is 
low, the Q outputs are latched at the logic levels 
of the data (D) inputs. 


A buffered output-enable (OE) input can be used 
to place the eight outputs in either a normal logic 
state (high or low) or the high-impedance state. In 
the high-impedance state, the outputs neither 
load nor drive the bus lines significantly. The 
high-impedance state and increased drive provide 
the capability to drive bus lines without interface 
or pullup components. 





OE does not affect the internal operations of the latches. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 


The SN54AHC373 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74AHC373 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 
(each latch) 


ouTPUT 
H 
L 


OE 
L 
L 
L 
H 





Qo 
Z 





H 
H 
L 
X 


x <x - Tyo 





EPIC is a trademark of Texas Instruments Incorporated. 





UNLESS OTHERWISE NOTED this document contains PRODUCTION Copyright © 1996, Texas Instruments Incorporated 
DATA Information current as of publication date. Products conform to 


specifications per the terms of Fexas Instruments standard warranty. 
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logic symbolt logic diagram (positive logic) 
dats i 
OE = 
11 
LE 
3 2 
1D fo > 10 
4 5 
2D ee 20 
7 6 
8D Eo 20 
8 9 
4 ne <a 
13 12 
5D et 50 
14 15 
6D — eee “6 82 oa ot ate 
To Seven Other Channels 
18 19 
8 ar 80 


Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)+ 


Supply voltage 1ande; NOG csccs cemented eee iee ie a seek Cicada den awedae eee Rees -0.5Vto7V 
Input voltage range, V; (see Note 1) ..... 0... ec cee ee ee eee reece ee nees -0.5Vto7V 
Output voltage range, Vo (see Note 1) ................. ere ee re ere -0.5 V to Voc + 0.5 V 
Input-clamp current). tic (WV) < 0-07 VS VGC). cscevid eat tas ianeet ed oie id is eadeeteeseserseas —20 mA 
Output clamp current, IoK (Vo <O Or VO >VeE) .. eee e eect eee eee e eee e eee teen eee e eens +20 mA 
Continuous output current, lo (VQ =O to Voc) .......--- fake Mato ch EATER peters Ha a +25 mA 
Continuous current through Voc Or GND ... 66. ee eee eet e ete e eee e een nes +75 MA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DB package ................... 0.6 W 

DW package ...............0. 1.6W 

N PaCkade  4.c3sesesecieceseaiess 1.3W 

PW package ............e ee eee 0.7 W 
Storage temperature range, Tsig---.-----e ere eee ee eee teen ee tee cnet een eneeeees -65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions (see Note 3) 


Te Ma el 
Vid High-level input votage 
Eo 


VIL Low-level input voltage Voc =3V 


Input voltage 
Vo Output voltage 
Voc =2V 
IOH High-level output current Voc =3.3V+0.3V 
Voc =5V+t05V 
Voc =2V 
IOL Low-level output current Voc =3.3V+£03V 
Voc =5V+05V 


eae Voc =3.3V+0.3V 
At/Av Input transition rise or fall rate 
Voc =5V+0.5V 


TA Operating free-air temperature 


ak: . 
Oe. 
FaE os 
SEE 
Oe Son 
fo 





NOTE 3: Unused inputs must be held high or low to prevent them from floating. 


electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
Ta = 25°C SN54AHC373 | SN74AHC373 
PARAMETER TEST CONDITIONS Vcc 
. MIN, TYP_MAX| MIN MAX| MIN MAX) 


2V 
VOH 


Vi = VIH or Vit Vo = Vcc or GND 


Vi=VocorGND, Io =0 
Vo = Voc or GND 
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timing requirements over recommended operating free-air temperature range, Vcc = 3.3 V+0.3 V 
(unless otherwise noted) (see Figure 1) } 


Pulse lty .-—séPulseduration, LEhigh = i iss—‘sSSCSCidY LE lty .-—séPulseduration, LEhigh = i iss—‘sSSCSCidY 


Shaoa HU eet Ca ——] oe — 
Hold time, data after LEL ae ve ee 


timing requirements over recommended operating free-air temperature range, Vo¢¢g = 5 V+ 0.5 V 
(unless otherwise noted) (see Figure 1) 


Pulse duration, LE high 





















m Setup time, data before LEL 
th Hold time, data after LEL 











switching characteristics over recommended operating free-air temperature range, 


Voc = 3.3 V + 0.3 V (unless otherwise noted) (See Figure 1) 
| SN54AHC373 
note Me 
PARAMETER (INPUT) (OUTPUT) Ta = 25°C UNIT 
MIN TYP MAX 
t 7.3 11.4 1 13.5 
aau Cy = 15 pF ns 
=r ee C. = 15 pF ns 
ew 
| tpzet fe AA ae : 
| tpHz* | J ee 
Eales ed Cy = 15 pF 
pt 
| PHL 
| tHE 
t 
ifn OE Cy = 50 pF 
: 


* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 














OUTPUT 
CAPACITANCE 





i 
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switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V+ 0.3 V (unless otherwise noted) (see Figure 1) 


eT am om 
FROM TO OUTPUT - 
PARAMETER (INPUT) (OUTPUT) CAPACITANCE a 25°C 
[MIN TYP MAX] wax] MIN MAK 





switching characteristics over recommended operating free-air temperature range, 


Voc = 5 V+0.5 V (unless otherwise noted) (see Figure 1)) 
Palas sa 
BUT te 
PARAMETER (INPUT) (OUTPUT) TAS 25°C UNIT 
| MIN TYP MAX | | uN MAX 
= 
pH 
Pes 















OUTPUT 
CAPACITANCE 





















* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 
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switching characteristics over recommended operating free-air temperature range, 


Voc = 5 V+0.5 V (unless otherwise noted) (see Figure 1) 


sett TP 
PARAMETER (INPUT) (OUTPUT) A= 25°C UNIT 


TYP MAX 
















OUTPUT 
CAPACITANCE 







THz eT 

ae a Gia = 15 pF 
6592 

a Cy = 50 pF 

PHL 
64 82 
PLH CL =50 pF ue 
| teat 
tPHZ 


7 ~~ 10.1 1 11.5 
CL = 50 pF 













6.5 9.2 1 10.5 
Ci = 50 pF 


tPLZ 


output-skew characteristics, C;_ = 50 pF (see Note 4) 


SN74AHC373 
PARAMETER Ta = 25°C UNIT 


ey 


NOTE 4: Characteristics are determined during product characterization and ensured by design. 





tao) Ouputstew Output skew 









noise characteristics, Voc = 5 V, C,_ = 50 pF, Ta = 25°C (see Note 5) 


PARAMETER 


VOL(P Quiet output, maximum dynamic VoL 
VOL(V Quiet output, minimum dynamic VoL. 
VOH(V) Quiet output, minimum dynamic VOH 






SN74AHC373 
MIN TYP MAX 





Cc 
= 
= 



















VIH(D High-level dynamic input voltage 


VIL(D) 
NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 





feds 
on — 
= 





Low-level dynamic input voltage 





operating characteristics, Voc = 5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS 
Power dissipation capacitance No load, f=1 MHz 





NIT 


aE 
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PARAMETER MEASUREMENT INFORMATION 


o Yee 
1kO s17? o 
From Output pen 
Under Test © GND 
CL 
(see Note A) i} 
LOAD CIRCUIT 
ian aa 
| 
| | Voc 
Input 50% Vcc 50% Vcc 
OV 
VOLTAGE WAVEFORMS 
PULSE DURATION 
a aaa Vec 
Input 50% Voc 50% Voc 
| OV 
tpLH | | J tPHL 
| Veet —— VOoH 
In-Phase | 50% Vcc 50% Voc 
Output 
| VOL 


| ¢—pi— t 
tpHL ++ — 'PLH 
| | VOH 
XK 50% Vcc # 50% Voc 
oo Ok 


VOLTAGE WAVEFORMS 
DELAY TIMES 


Out-of-Phase 
Output 


NOTES: A. Cy includes probe and jig capacitance. 


tPLH/tPHL 


tpLz/tpZL 
tPHz/tPZH 





=oere NCC 
Timing Input £ 50% Vcc \ 
| OV 


k¢—_'— th 
tsu —¢——_>| | 
[re Ue Vcc 
Data Input 50% Voc 50% Vcc 
OV 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
Output Veco 
Control . 
enabling) . |, |. 
o"  tpzi » i | 

- Output | ; ‘PLZ = ~ bVee 

aveform 1 50% V 

S1atVoc : Col f VoL+0.3V ; 
(see Note B) | | tpHz + 

tPZH 
Output l | - VoH 

Waveform 2 ‘ VOH — 0.3 V 

S1 at GND 50% Vcc ee 
(see Note B) oa 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


90 


All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 3 ns, t= 
The outputs are measured one at a time with one input transition per measurement. 


3 ns. 


Figure 1. Load Circuit and Voltage Waveforms 
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@® Inputs Are TTL-Voltage Compatible SN54AHCT373... J OR W PACKAGE 
@ EPIC™ (Enhanced-Performance Implanted sa aa Toovea Perea n 


CMOS) Process 


@ High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 


@ ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 200 V 
Using Machine Model (C = 200 pF, R = 0) 


@ Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 





ee SN54AHCT373...FK PACKAGE 
description (TOP VIEW) 


The ’AHCT373 are octal-transparent D-type 
latches. When the latch-enable (LE) input is high, 
the Q outputs follow the data (D) inputs. When LE 
is low, the Q outputs are latched at the logic levels 
of the D inputs. 


A buffered output-enable (OE) input can be used 
to place the eight outputs in either a normal logic 
state (high or low) or the high-impedance state. In 
the high-impedance state, the outputs neither 
load nor drive the bus lines significantly. The 
high-impedance state and increased drive 
provide the capability to drive bus lines without 
interface or pullup components. 





OE does not affect the internal operations of the latches. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 


The SN54AHCT373 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74AHCT373 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 
(each latch) 





EPIC is a trademark of Texas Instruments Incorporated. 





UNLESS OTHERWISE NOTED this document contains PRODUCTION Copyright © 1996, Texas Instruments Incorporated 


DATA Information current as of publication date. Products conform to jj 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all EXAS 
ters. 
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logic symbolt 

a 1 

OE > 
11 

LE 
3 2 

1D [iD 1 
4 5 

2D ae 20 

sD — Ee ee > 3a 
8 9 

4D Es 4a 
13 12 

6D ae 60 
14 15 

6D Pa 6Q 
17 16 

7D [et 70 
18 19 

ap ee a 8a 


Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
logic diagram (positive logic) 


OE 





To Seven Other Channels 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)+ 


Supply voltage ange, Vio: ae sciciesyieetees eesti tea wens towanccent ses vihowiweetesants —O.5Vto7V 
input voliage Tange; Vi (SCG: NOG 1) scsi eed rasta hie eae See mawwa Meee alee es -0.5Vto7V 
Output voltage range, Vo (See Note 1) .. 1... eee eect eee eee eeeees —0.5Vto7V 
Input clamp current, liq (Vj <0 Or Vi >Veeg) ..- eee eee ee eee eee eee eee eee eee een e eens -20 mA 
Output clamp current, lox (VQ <O Or VQO>VoC) ... eee eect eet eee eee e eee e eee e eee enes —20 mA 
Continuous output current, Io (Vo =O tO Voc) ..-. ee eee teen eee e eee enee tices +25 mA 
Continuous current through Voc or GND .... 6. . ec eeee een ee ene e ene +75 MA 
Maximum power dissipation at Ta = 55°C (in still air)(see Note 2): DB package ................... 0.6 W 

DW package ............e0 sees 1.6 W 

N package: i seniiikisws er teeaws 1.3 W 

PW package ............... eee 0.7 W 
Storage temperature range, Tsig-.-.. ee cece eee eee teeter e eee eee eee tenes —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions (see Note 3) 


SN54AHCT373 | SN74AHCT373 
[MN MAX! ce 
Vcc Supply voltage 4.5 5.5 4.5 5.5 


VIH High-level input voltage 














VIL Low-level input voltage 






VI Input voltage 


loL Low-level output current Fey 
TA Operating free-air temperature 
NOTE 3: Unused inputs must be held high or low to prevent them from floating. 












electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


Ta = 25°C SN54AHCT373 | SN74AHCT373 
PARAMETER TEST CONDITIONS Vcc UNIT 


lOH = 50 pA 3.15 3.65 
OH y 45V V 
eT a ee 


io. = 50 
VOL He 
OL = 8 mA ; ig 



























Vo = Vcc or GND 
Vi=Woc erGND,ig=0 


SS A TT A] IE ASRS TN aE 
65 Fig = veg on 3 i 


* On products compliant to MIL-PRF-38535, this parameter does not apply. 
tT This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Vcc. 





timing bol ate de over recommended operating free-air temperature range, Voc =5V+0.5V 
therwise noted) (see Figure 1) 


(unless o 









Ta = 25°C | SN54AHCT373 | SN74AHCT373 UNIT 


es 


tw Pulse duration, LE high 
tsy Setup time, data before LEL 
th Hold time, data after LE 















PRODUCT PREVIEW Information concerns products In the formative or 

design phase of davelopment. Characteristic data and other j 
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switching characteristics over recommended free-air temperature operating range, 
Vcc = 5 V+ 0.5 V (unless otherwise noted) (see Figure 1) 


nw 
FROM TO OUTPUT —-— 
EARDMEVE (INPUT) (OUTPUT) CAPACITANCE —A licai ad 
TYP wax] MN MAX: 


Ses 0 


PZ 





= 


*On es compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 


switching characteristics over recommended free-air temperature operating range, 
Voc = 5 V+0.5 V (unless otherwise noted) (see Figure 1) 





























aca eee 
| Aeris Ms mili 
EOREMEIER (INPUT) (OUTPUT) CAPACITANCE a on oe 
TYP ee wax 






ian Cy = 15 pF 
77128 
sera. CL = 15 pF 
PHL 77123 
pau Ci = 15 pF — ns 
tpZ. 6.3 10.9 1 12.5 
— CL = 15 pF 
| 5995] 1 108 
tPHL 5.9 9.5 1 10.5 
t 8.5 13.3 1 14.5 
are 
tPHL 8.5 13.3 1 14.5 
74 tia] 1138 
tPZL Tal 11.9 1 13.5 
68 12 
ez 68112 





iene PREVIEW information concerns products in the formative or 
Ign phase of development Characteristic data and other 
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output-skew characteristics, C, = 50 pF (see Note 4) 


SN74AHCT373 
PARAMETER Voc Ta = 25°C UNIT 


NOTE 4: Characteristics are determined during product characterization and ensured by design. 










noise characteristics, Vcc = 5 V, CL = 50 pF, Ta = 25°C (see Note 5) 


SN74AHCT373 
PARAMETER UNIT 
MIN TYP MAX 
VOL(P) Quiet output, maximum dynamic Vo PB 2 Vv | 
VOL(v) Quiet output, minimum dynamic VoL 0.8  -1.2 


VOH(v) Quiet output, minimum dynamic VOH 4.1 
2 


VIH(D High-level dynamic input voltage ae eee: 
VILID Low-level dynamic input voltage P| 


NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 













< 

















operating characteristics, Voc = 5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 
Coq Power dissipation capacitance No load, f= 1 MHz 
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PARAMETER MEASUREMENT INFORMATION 


o Yee 
© Open 


1kQ $1 
From Output 6 
Under Test GND 
CL 
(see Note A) 
LOAD CIRCUIT 
i¢—— ty —— 
: : 3V 
Input 15V 15V 
OV 
VOLTAGE WAVEFORMS 
PULSE DURATION 
—-———-—— 3V 
Input 1.5V 1.5V 
| : | OV 
tpLy —«——_» | 
| | “—>- {PHL 
| ——— VOH 
Output 1.5V 1.5V 
VOL 
VOLTAGE WAVEFORMS 
DELAY TIMES 
NOTES: A. Cy includes probe and jig capacitance. 


90 


tPLH/tPHL 


tPLZ/tpZL 
tPHzZ/tPZH 





——-—d3VvV 
Timing Input _ # 1.5V \ 
| OV 


kg th 
tsu —¢—_> | 
| Lea a 
Data Input 1.5V 1.5V 
OV 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
Output 3 . : 
Control 15V 15V 
(low-level | ; ; av 
enabling). |! |. |. ©. 
D tp ye | 
Output | | ‘PLZ si je aloe 
Waveform 1 | 15V | | 
S1at Vcc | VoL + 0.3 \ VoL 
(see Note B) | tpHz i 
tpP2zH-> | 
Output | Pe rote VoH 
Waveform 2 1.5V VOH — 0.3 V 
$1 at GND . ey 
(see Note B) 
VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


Figure 1. Load Circuit and Voltage Waveforms 


Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, t, = 3 ns, tf = 3 ns. 
The outputs are measured one at a time with one input transition per measurement. 
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@ Operating Range 2-V to 5.5-V Voc 

@ 3-State Outputs Drive Bus Lines Directly 

@ EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 

@ High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 

@ ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 200 V 
Using Machine Model (C = 200 pF, R = 0) 

@ Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 

description 


The ’AHC374 are octal edge-triggered D-type 
flip-flops that feature 3-state outputs designed 
specifically for driving highly capacitive or 
relatively low-impedance loads. These devices 
are particularly suitable for implementing buffer 
registers, 1/O ports, bidirectional bus drivers, and 
working registers. 


On the positive transition of the clock (CLK) input, 
the Q outputs are set to the logic levels of the data 
(D) inputs. 


SN54AHC374, SN744HC374 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 


SCLS240B - OCTOBER 1995 —- REVISED JULY 1996 






SN54AHC374...J OR W PACKAGE 
SN74AHC374...DB, DW, N, OR PW PACKAGE 
(TOP VIEW) 





SN54AHC374...FK PACKAGE 
(TOP VIEW) 


O 
LLI 
- oS e 





A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low) or the high-impedance state. In the high-impedance state, the outputs neither load nor drive the bus lines 
significantly. The high-impedance state and the increased drive provide the capability to drive bus lines without 


interface or pullup components. 


OE does not affect internal operations of the flip-flop. Old data can be retained or new data can be entered while 


the outputs are in the high-impedance state. 


The SN54AHC374 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
_ SN74AHC374 is characterized for operation from —40°C to 85°C. 


EPIC is a trademark of Texas Instruments Incorporated. 





PRODUCTION DATA information {is current as of B wp ooc date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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FUNCTION TABLE 
(each flip-flop) 


Q. 
H 
L 


Qo 








logic symbolt 

oe 1 

OE 4 EN 
11 

CLK > Ci 

3 2 

1D ip > 1Q 
4 5 

2D aaa 2Q 
7 6 

3D ares 3Q 
8 9 

4 heen 40 
13 12 

5D ee 50 
14 15 

6D ee 60 
17 16 

7D Pn ee met | 7Q To Seven Other Channels 
18 19 

8D aa 8Q 


tT This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voliage range: Vee. 2c.ivsoereut yobs tesdedwelatad edie sg igedeaw bee esate ck dees —0.5Vto7V 
Input voltage range, V) (See Note 1) ......... cece cece cert e ee eee t eee e eee e ee eeees -0.5Vto7V 
Output voltage range, Vo (see Note 1) 0.2... cece ccc cere eee eee eee e ee eeees -0.5 V to Veco + 0.5 V 
PDUL Clamp CUIPENE Whe (VI OP via as roc cece Sopa ReneaeN toteuias Sark uivade ena e peeled aeany ate —20 mA 
Output clamp current, IoK (VO <O Or VQO>VoC) .-- cece cece eet e teen eee teen eee eeeeeees +20 mA 
Continuous output current, IE (VQ =O tO VCC) ..-- cece eee eee eee eee ete eee eenes +25 mA 
Continuous current through Voc or GND ... 2... eee eee eee nent e nen eeenees +75 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DB package ................... 0.6 W 

DW package ..............+.5- 1.6 W 

N DAaCKaGe -sacovwclekwa vadves 1.3 W 

PW package ............02eeee 0.7 W 
Storage temperature range, Tyg... --- sere eee eee eee e eee ete eee e ete e ete eeeee —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions (see Note 3) 


SN54AHC374 | SN74AHC374 
[MIN MAX| MIN MAX] 


Voc =2V 
Voc =3V 
Voc = 5.5 V 
Voc =2V 
Voc =3V 
Voc = 5.5 V 1.65 


VI Input voltage 0 : 
Vo Output voltage 0 Voc 


Voc =2V 

Voc =3.3V+0.3V 
Voc =5V+05V 
Voc=2V 

Voc =3.3V+0.3V 
Voc =5V+0.5V 
Voc = 3.3 V+0.3V 
Voc =5V+t0.5V 






















VIH High-level input voltage 


3.85 3.85 


Oo 
oi 


Low-level input voltage 












VIL 
1.65 


oO 
a 


NF 
ae 6) 
I) L bh a ¢ 
bh ro) a 


0 









IOH High-level output current 


3 


on 
> 





Low-level output current 





lOL 


At/Av __ Input transition rise or fall rate 


TA Operating free-air temperature 


= 


—_ 


100 00 


ns/V 


55 125] -40 85 


oO 


NpPopfo 
o) =a; o 
rio 
piafo yo ‘ 
KILO AILOIO Ja 


NO 
(om) 


oO 
oO 














NOTE 3: Unused inputs must be held high or low to prevent them from floating. 


electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
SN54AHC374 | SN74AHC374 










MIN TYP MAX] MIN MAX] MIN MAX, 
- v 
a v 
[a ivieVocorend Ci vp 
[1c |i=VecorGno, too fssv[ if SSS 
Tc; |wi=vocorano Sid] of SC~sSCSC~*~sOYC 
[co fvo=vecorens Sid vf Cd] STCSCSr SiS 
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timing requirements over recommended operating free-air temperature range, Voc = 3.3V+0.3V 
(unless otherwise noted) (see Figure 1) 


| tw Pulseduration,CLKhighorlow = i ss—‘(‘;SC‘*d duration, CLK | tw Pulseduration,CLKhighorlow = i ss—‘(‘;SC‘*d or low 


Setup time, data before CLKT ee Se aN 
Hold time, data after CLKT a ae a a es 


timing requirements over recommended operating free-air temperature range, Vcc =5 V+0.5 V 
(unless otherwise noted) (see Figure 1) 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V + 0.3 V (unless otherwise noted) (see Figure 1) 


FROM TO 
PARAMETER (INPUT) (OUTPUT) 


fmax 






















eT am ae 


Ta= i  ___ UNIT 
MIN TYP a] MN ax 
re a i a Res ma 
c.=s0pr | ses -| so | 
i 











OUTPUT 
CAPACITANCE 










PHL 81127 

= ee 

——| ef) | ee 

ee 106 162 
CLK C; = 50 pF 

= 1165 


sini C) = 50 pF 
102 


* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 


we 
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switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V + 0.3 V (unless otherwise noted) (see Figure 1) 





















SN74AHC374 
eee Mb Soylndin 
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta = 25°C UNIT 
MIN. TYP MAX 
a0 190 
MHz 
ee a ee ee ee es eee 
ae 48 
3 8 
C) = 15 pF 
aoe oe 
ee 106 162 
eee 106 162 
96. 145 
102 14 


switching characteristics over recommended operating free-air temperature range, 
Voc = 5 V+ 0.5 V (unless otherwise noted) (see Figure 1) 


FROM 
PARAMETER (INPUT) giseuts 


PHL 


asi a ae 
tas eet ___ UNIT 


TYP max] MIN MAX: 
ae a ee 
ee 


5.4 8.1 1 9.5 
CL = 15 pF 
195 
s1_7e|_1 9 
ok s176{_1 0] ™ | 


1668 
PH Cy = 15 pF 













OUTPUT 
CAPACITANCE 

















t 6.9 10.1 1 11.5 
st Cy = 50 pF 
tPHL 6.9 10.1 1 11.5 


CL = 50 pF 
ea. 6896 
tPHZ 


ci 88 
Cy = 50 pF 
Tz 


* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 
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switching characteristics over recommended operating free-air temperature range, 


Voc =5V+t05V (unless otherwise noted) (see Figure 1) 
aT a a 
UNIT 


FROM TO 
PARAMETER (INPUT) (OUTPUT) 
[MIN TYP MAX, wax) MN MAX 
CL = 15 pF aE 
Cl = 50 pF efor ca) 
ee ee eee 
| PH 64 81] 1 95 
| tpzat 
sek <a rT 
6.9 10.1 1 11.5 
Pe tpHE 6.9 10.1 1 11.5 
S688 
ea 5686 
61 8.8 
6.1 8.8 


output-skew characteristics, C_ = 50 pF (see Note 4) 


| ss SN74AHC374— 
PARAMETER Ta = 25°C zee" 


a. ae saveoav] 16] 18) 
utpu WwW 
1 ee +71] Seen Gees 


NOTE 4: Characteristics are determined during product characterization and ensured by design. 






OUTPUT 
CAPACITANCE 



















noise characteristics, Voc = 5 V, C_ = 50 pF, Ta = 25°C (see Note 5) 
| SN74AHC374_— 


PARAMETER UNIT 
ie MAX 
VOL(P) Quiet output, maximum dynamic VoL eae 
VoOL(v) Quiet output, minimum dynamic Vo. 05 -08 


VOH(V) Quiet output, minimum dynamic Voy 


VIH(D High-level dynamic input voltage eee 
VIL(D Low-level dynamic input voltage 
NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages ai 





operating characteristics, Voc = 5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 
Cod Power dissipation capacitance Noload, f=1MHz 
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PARAMETER MEASUREMENT INFORMATION 





6 Yec 
$1 t it 
1kQ O Open PLH'PHL 
From Output 4 e tpLz/tp7,_ 
Under Test GND tpHz/tpzH 
CL 
(see Note A) 
LOAD CIRCUIT ——— Vcc 
Timing Input # 50% VCC \ 
t—— tw —— | OV 
| | P ‘ami ‘h 
| : | Vcc tsu | fo Voc 
Input 50% Voc 50% Voc Data Input 50% Vcc 50% Voc 
OV OV 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
eee ate! Output 
Voc Control P ‘ Voc 
Input 50% Vcc 50% Vcc (low-level 50% Vcc 50% Vcc 
| | | ov enabling) = =e ie ‘noe oN 
‘PLH [> eds biden || tprz— | 
n-Phase Waveform 1 9 
50% V 50% V 50% V 
Output | are : Nai S1 to Vec . oo Nor + 0.3 Wot 
ap ; (see Note B) ! | tpHz—>y < 
tPHL as eee : tpPzH- 
| | VOH cule | Sean 
Out-of-Phase e Waveform 2 VOH - 0.3 V 
Output \ 50% Vcc ff 50 igi S1 to GND 7 50% Voc \ 960 
> OL (see Note B) 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
DELAY TIMES ENABLE AND DISABLE TIMES 


NOTES: A. Cy includes probe and jig capacitance. 

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 3 ns, t¢ = 3 ns. 
The outputs are measured one at a time with one input transition per measurement. 


9O @ 


Figure 1. Load Circuit and Voltage Waveforms 
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@® Inputs Are TTL-Voltage Compatible SN54AHCT374 .... J OR W PACKAGE 
@ EPIC™ (Enhanced-Performance Implanted einen pee TOnvEN eee 
CMOS) Process 


@ High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 


@ ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 200 V 
Using Machine Model (C = 200 pF, R = 0) 


@ Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 





SN54AHCT374 ... FK PACKAGE 


description (TOP VIEW) 


, ACW Sa 
The ’AHCT374 are octal edge-triggered D-type -— = lO > © 
flip-flops that feature 3-state outputs designed 
specifically for driving highly capacitive or 
relatively low-impedance loads. This device is 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 


On the positive transition of the clock (CLK) input, 
the Q outputs are set to the logic levels of the data 
(D) inputs. 


A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low) or the high-impedance state. In the high-impedance state, the outputs neither load nor drive the bus lines 
significantly. The high-impedance state and the increased drive provide the capability to drive bus lines without 
interface or pullup components. 





OE does not affect internal operations of the flip-flop. Old data can be retained or new data can be entered while 
the outputs are in the high-impedance state. 


The SN54AHCT374 is characterized for operation over the full military temperature range of —55°C to 125°C. 
The SN74AHCT374 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 
(each flip-flop) 





EPIC is a trademark of Texas Instruments Incorporated. 





PRODUCTION DATA Information Is current as of publication date. Copyright © 1996, Texas Instruments Incorporated 
Products conform to specifications per the terms of Texas Instruments i 
standard warranty. Production processing does not necessarily include TEXAS 
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logic symbolt 

_ 1 ; 

OE rp 1 EN 

CLK > C1 
3 2 

1D [i> > 10 
4 5 

2D as 20 

sD — eam! > 3q 
8 9 

4D 4a 
13 12 

6D fe 50 
14 15 

6D — 6Q 
17 16 

7 sl 70 
18 19 

ap is 80 


Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 


logic diagram (positive logic) 





To Seven Other Channels 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)+ 


Supply VONaGe1ande: VG hess ccc reer nigh bane Skee oes Steen eeus aes eee —-0.5Vto7V 
Input voltage range, V (see Note 1) ...... 2. eee cee ee cee c eee ete e teen eneneuennes —0.5Vto7V 
Output voltage range, Vo (See Note 1)... 2... cece cece eee ee cee eet tener eteenees —0.5Vto7V 
Input clamp current, l}q (Vj <O Or Vip >VoC) .. eee eee e ee teen eee n eee enes a tgeaee sears —20 mA 
Output clamp current, lox (VQ <O Or VQO> VCC) -cc cece cee e eee tenet eee tet ee teen ete eneteees —20 mA 
Continuous output current, Io (VQ =OtO VEC) ..- ccc cece e eee teeter eee eee e eee teen eenee +25 mA 
Continuous current through Voc Or GND ........ cece eee eee eee eee eee eee nena nana +75 mA 
Maximum power dissipation at Ta = 55°C (in still air)(see Note 2): DB package ................... 0.6 W 

DW package ..............04-- 1.6W 

N package ............eeeeeaee 1.3W 

PW package ............0. eee 0.7 W 
Storage temperature range, Totg..--- ese cece teeter tet ete eee eee eee eens —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voitage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions (see Note 3) 


vac Supa | Set 
[Vin _Highievelinputvotags——SSC~C~—C—CSC‘—~C~*~‘~;~;~;*~*~‘iTSSSSC~idYSia dC 
7 Low-level input voltage a) i) ee 
VI Input voltage 0 5.5 
Vo___Output votage [0 vool © voc] v_| 
IOH High-level output current a) 
foes a 


IOL Low-level output current 


At/Av Input transition rise or fall rate 20 


TA Operating free-air temperature 
NOTE 3: Unused inputs must be held high or low to prevent them from floating. 



















electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


Ta = 25°C SN54AHCT374 | SN74AHCT374 
PARAMETER TEST CONDITIONS Voc snr 


4.5V V 































loL=8mA ; : 

Vo=VocerGND, _Vi=ViH or VIL ee ee eee 
I eT 
/ too Pie Vvoc eno, ton ge] 
[sect |Shermparatvecorews ———fS8Y] 8] 
ec 
PG Mi=VocorGND tO 
EC a Te a aR 


* On products compliant to MIL-PRF-38535, this parameter does not apply. 
t This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or VCC. 
















timing requirements over recommended operating free-air temperature range, 
Vcc = 5 V+ 0.5 V (unless otherwise noted) (see Figure 1) 






ih Hold time, data after CLKT [2s | 26 | 25 | rs | 
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switching characteristics over recommended free-air temperature operating range, 
Voc = 5 V+ 0.5 V (unless otherwise noted) (see Figure 1) 


FROM TO 
PARAMETER (INPUT) (OUTPUT) 






| = SNS4AHCT374—— a 


_Saesaviorrs _ 25°C UNIT 


MIN | MIN TYP MAX, wax] MIN MAX: 


ec 
a0 oe 






LOAD 
CAPACITANCE 








pe 
nas O.=50pF [85 130 
56 o4| 1 105 
~_—* CL = 15 pF 
ial 5.6 9.4 1 10.5 







en 65 toa) 118 
| tpzet 6.5 10.2 1 11.5 
62102 
a ae HZ" CL = 15 pF 
64 oa] 118 
| tpHL 6.4 10.4 1 11.5 
. 
tPZL 7.3 11.2 1 12.5 
= 
tale OE C, = 50 pF 
a ee 


* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 












switching characteristics over recommended free-air temperature operating range, 
Vec =5V+0.5 V (unless otherwise noted) (see Figure 1) 















eT a a 
Secs ibe seat 
PAnGMETEn (INPUT) (OUTPUT) CAPACITANCE oe re rae fale aed 
[MIN TYP MAX | wax) MN MAX 






accel cc 
ee ee 
— | CLK Cy =15pF 
aa ae Cy = 50 pF 
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output-skew characteristics, C; = 50 pF (see Note 4) 


SN74AHCT374 
PARAMETER Ta = 25°C pw wax UNIT 


NOTE 4: Characteristics are determined during product characterization and ensured by design. 















noise characteristics, Voc = 5 V, C_ = 50 pF, Ta = 25°C (see Note 5) 


SN74AHCT374 | 
PARAMETER 


M TYP MAX 


IN 

VOL(P) Quiet output, maximum dynamic Vo. 0.8 1.2 
8 
2 











VOL(v) Quiet output, minimum dynamic VOL 0.8  -1.2 
VOH(V) Quiet output, minimum dynamic VOH 


VIH(D High-level dynamic input voltage 


ri 
ViL(O) a) 


NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 











Low-level dynamic input voltage 


c 
<|<|<|<|<]| Z 
—4 





operating characteristics, Voc = 5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 


Coc Power dissipation capacitance No load, f= 1 MHz 
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PARAMETER MEASUREMENT INFORMATION 


9 «=«CWee 


From Output 3 
Under Test GND 


CL 
(see Note A) 


LOAD CIRCUIT 


| | 3V 
Input 1.5V 1.5V 
OV. 
VOLTAGE WAVEFORMS 
PULSE DURATION 
—_-————— 3V 
Input 1.5V 1.5V 
| | OV 
tpLH «> | 
| | —- tPHL 
| ——— VOH 
Output 1.5V 1.5V 
VOL 
VOLTAGE WAVEFORMS 
DELAY TIMES 


NOTES: A. Cy includes probe and jig capacitance. 


tPLH/tPHL 


tPLz/tpZL 
tPpHzZ/tPZH 


——— 3V 
Timing Input # 1.5V \ 
| OV 





tb th 
tsy —¢-—_> | 
| —j————— 3V 
Data Input 1.5V 1.5V 
0oV 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
Output 3V 
Control 15V 15V 
(low-level | : af 
enabling). =| ,.. | 
9 tpz re I. 4 
Output | l ‘PLZ za [- ~ Voc 
Waveform 1 ! 15V | | 
(see Note B) | | tpHz > ra 
tpzH PI 
Output | a VoH 
Waveform 2 15V VoH - 0.3 V 
Si at GND " av 
(see Note B) ~ 
VOLTAGE WAVEFORMS 


ENABLE AND DISABLE TIMES 


B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


90 


All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 3 ns, tf =3 ns. 
The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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@ Operating Range 2-V to 5.5-V Voc SN54AHC540.... JOR W PACKAGE 
SN74AHC540... DB, DW, N, OR PW PACKAGE 


(TOP VIEW) 


@ EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 


@ High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 


@ Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 


description 


The ’AHC540 octal buffers/drivers are ideal for 
driving bus lines or buffer memory address 
registers. These devices feature inputs and 
outputs on opposite sides of the package to 
facilitate printed-circuit-board layout. 


The 3-state contro! gate is a two-input AND gate 
with active-low inputs so that if either 
output-enable (OE1 or OE2) input is high, all 
corresponding outputs are in the high-impedance 
state. The outputs provide inverted data when 
they are not in the high-impedance state. 


The SN54AHC540 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74AHC540 is characterized for 
operation from —40°C to 85°C. 


FUNCTION TABLE 
(each buffer/driver) 


INPUTS OUTPUT 
|OET 0&2 A | CY 





EPIC is a trademark of Texas Instruments Incorporated. 





SN54AHC540... FK PACKAGE 


(TOP VIEW) 








UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to j 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all EXAS 
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logic symbolT 


ns ee a 
Ad | v4 
As — SS peer ahs 
Ae — eer aks 
aT — ee ats 


Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 


, 
19 
at 2 18 yi 


To Seven Other Channels 


logic diagram (positive logic) 


m 
x 


Oo 
m 
no 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range: Veo jncese. pe solaw ee st oiesee lat gente ces eeeus ese era eee es —-0.5Vto7V 
Input voltage range, V; (see Note 1).......... CL cite erie eae Geena ae tues core Gita Ae omeec arate -0.5Vto7V 
Output voltage range, Vo (see Note 1) .... 0. cece eee eee eect eens -0.5 V to Voc + 0.5 V 
Input clamp current, We (Wrs 0) accu uiee nsec secured dae deo soso eed nae deeded ee eae don seers —20 mA 
Output clamp current, lox (VQ <O Or VO > VOC) -- eee eect eee eee eneeeneees +20 mA 
Continuous output current, lo (VQ =OtO VEC)... cece cence eee tee t ee eee eee teen eens +25 mA 
Continuous current through Vcc or GND 2.00.5 cc. eek ese e eee weeseee nasi ewse eee ew a euwewans +75 mA 
Maximum power dissipation at T, = 55°C (in still air) (see Note 2): DB package ................... 0.6 W 

DW package .............e eee. 1.6 W 

N package ............ cece eee 1.3W 

PW package ...............006. 0.7 W 
Storage temperature range, Tsig..----.-. Maddeucinerisenenees aang iedene.c eee eee —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions (see Note 3) 


Yoo Supply votage [2 ss 2 ss] 
Woga2v ce 
V 


SN54AHC540 | SN74AHC540 
UNIT 


VIH_ High-level input voltage Voc =3V 
Vcc = 5.5 V 385 | 385 
ae asf os 


VIL Low-level input voltage 


Vi Input voltage 
Vo Output voltage 


lOH High-level output current 


lOL Low-level output current 


ape stat Voc =3.3V + 0.3V 
At/Av _ Input transition rise or fall rate 
Voo=5V # 05V 


TA Operating free-air temperature -—55 125 


NOTE 3: Unused inputs must be held high or low to prevent them from floating. 





electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 






ee) a 
eens 
aaa 





Ta = 25°C SN54AHC540 | SN74AHC540 
PARAMETER TEST CONDITIONS UNIT 
MIN TYP _WAX| MIN MAX| MIN MAX 
oH =-50uA Cav[ es 3 | 29 | 29 
VoH 1448 V 
eee OE 2 
lIOH = -8 mA ‘ = : 
iol = S0uA 
Vou V 
ae 
mary Tasvp Sts 
c Vi = Vcc or GND ' pA 
Control input ee 5) ee 
2 


ony on a 
por o or 
<j<f[ < < 


Viz VocorGND, _ lo=0 
Vi= Veg or GND 
Vo = Voc or GND 


t For I/O pins, the parameter Ioz includes the input leakage current. 


Vo = Vcc or GND, 
lozt V; (OE) = Vi_ or Vin 


on 
< 
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switching characteristics over recommended operating free-air temperature range, 
Voc = 3.3 V + 0.3 V (unless otherwise noted) (see Figure 1) 


FROM TO 
PARAMETER (INPUT) (OUTPUT) 






SN54AHC540 


Ta = 25°C 
MIN TYP MAX 


48 
“48 
6.8 10.5 | 
6.8 et 
6.8 10. 






LOAD 
CAPACITANCE 















~! 







~ 


Py 
ee 
aE ae Pee 
a ay 
ES oe 
fe 


a 


[2 On — compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V + 0.3 V (unless otherwise noted) (see Figure 1) 


FROM TO 
PARAMETER (INPUT) (OUTPUT) 






SN74AHC540 


Ta = 25°C 
MIN TYP MAX 






LOAD 
CAPACITANCE 










<a oe 
oes et 

pun 
= 





PRODUCT PREVIEW Information concerns products in the formative or 
phase of development. Characteristic data and other 


sedan ada goa Teas iavunens acres he ght se TEXAS 
INSTRUMENTS 


3-278 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 


SN54AHC540, SN74AHC540 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


SCLS260C — DECEMBER 1995 — REVISED JUNE 1996 


switching characteristics over recommended operating free-air temperature range, 
Voc = 5 V+ 0.5 V (unless otherwise noted) (see Figure 1) 


SN54AHC540 
LOAD - 
CAPACITANCE AS 25°C 
TYP MAX 





* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V+0.5 V (uniess otherwise noted) (see Figure 1) 


FROM LOAD 
(INPUT) irreus CAPACITANCE 


a 

| tp 

| ter 

| te 

t 

t 

sl. Cy = 50 pF 
tPHL 

t 

iA Cy, = 50 pF 
tPZL 


t 
ene CL = 50 pF 
tPLZ 
SN74AHC540_ 


33V+03V} 1.5] 
5Vt05V{ st 


NOTE 4: Characteristics are determined during product characterization and ensured by design. 


PARAMETER 


7 
N 













UNIT 





tsk(o) 


Uv 
> 
P!] 
> 
= 
m 
= 
m 
wa 








PRODUCT PREVIEW information concerns products In the formative or 
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noise characteristics, Voc = 5 V, Cy = 50 pF, Ta = 25°C (see Note 5) 


PARAMETER 


VoOL(v) Quiet output, minimum dynamic Vo F008 | 
VOH(V) Quiet output, minimum dynamic VOH 
VIH(D High-level dynamic input voltage Pe OB ty 
VIL(D Low-level dynamic input voltage 


NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 





SN74AHC540 
UNIT 





























operating characteristics, Vcc = 5 V, Ta = 25°C 


| PARAMETER TEST CONDITIONS UNIT 
Cod Power dissipation capacitance . No load, f= 1 MHz 









PARAMETER MEASUREMENT INFORMATION 





9 Yec 
1kQ S1/” © Open tpLH/tpHL 
From Output iB s tpLz/tpz. 
Under Test _ GND tpHz'tpzH 
CL 
(see Note A) ae 
LOAD CIRCUIT 
Output Vv 
cc 
ae ae Aaa Vv Control \ i 
Input . cc (I ow-level 50% Vcc 50% Vcc 
P 50% Vcc 50% Vcc enabling) | | — — — — — — 0V 
| | ov tpzL > ie 4 
| 
tpLH 4+ le tPHL Output |_| tPLz es ee ~ Vor 
| | ——— VoH Waveform! ! 50% Ved | 
In-Phase | 50% Voc 50% Voc S1at Voc | F VoL+0.3¥ V 
Output VoL (see Note B) ‘ | 
| | oo | ,- PHZ—>|  <- 
tPHL —<—9 ae. : 'PLH Output Za | gti. NER 
l | VoH Waveform 2 50% V K VOH-— 0.3 V | 
aa shoe | 50% Voc # 50% Voc SiatGND Pes a ~OV 
pu tense: Voy’ (see Note B) 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS . 
DELAY TIMES ENABLE AND DISABLE TIMES 


NOTES: A. Cy includes probe and jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, tr = 3 ns, tf = 3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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@ Inputs Are TTL-Voltage Compatible SN54AHCT540.. . JOR W PACKAGE 
@ EPIC™ (Enhanced-Performance Implanted eae Saag adi pe nnre ee 
CMOS) Process 


@ High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 


@ Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), Thin Shrink Smail-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 





description 


The ’AHCT540 octal buffers/drivers are ideal for SNS54AHCT540 ... FK PACKAGE 


driving bus lines or buffer memory address (TOP VIEW) 
registers. These devices feature inputs and ss, cen 
outputs on opposite sides of the package to 2S i Sf 


facilitate printed-circuit-board layout. 


The 3-state control gate is a two-input AND gate 
with active-low_ inputs so that if either 
output-enable (OE1 or OE2) input is high, all 
corresponding outputs are in the high-impedance 
state. The outputs provide inverted data when 
they are not in the high-impedance state. 


The SN54AHCT540 is’ characterized for 
operation over the full military temperature range 
of -55°C to 125°C. The SN74AHCT540 is 
characterized for operation from —40°C to 85°C. 





FUNCTION TABLE 





EPIC is a trademark of Texas Instruments Incorporated. 





UNLESS OTHERWISE NOTED this document contains PRODUCTION Copyright © 1996, Texas Instruments Incorporated 


DATA Information current as of publication date. Products conform to i 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all EXAS 
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logic symbolt 
1 
OE1 = 
- 19 
OE2 > | 
2 18 
A Pt wl 
A2 aa v2 
4 16 
a3 ae ¥3 
5 15 
. 6 14 
AS iat | YS 
7 13 
AG a. ¥6 
8 12 
A7 ae - v7 
9 11 
As et - ¥8 
Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
logic diagram (positive logic) 
oH — 
ai 18 vi 


— -—_ 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)+ 


Supply vollage range: Vee siscceeensimeiiee ss daseeieee ees serene eet eeae eee oaeeey -0.5Vto7V 
Input voltage range, V; (See Note 1) ...... 0... ccc ccc cece eee cert eee eee ee rece enenees -0.5Vto7V 
Output voltage range, Vo (See Note 1) .. 0... eee cece cere eee eee teen eee eens —-0.5Vto7V 
Inout clamp: current, lk (Vj <0 OF Vi > VGC) wascaccs yee edesee bene bee esas eeaeiee eee ewes dies —20 mA 
Output clamp current, lox (VO <O Or VO > VOC) .-- cece eect ete eee e eee ee ee eee eees —20 mA 
Continuous output current, lo (VO =O tO Vee) 2. ccc cece cee ee nec e eee renee ete e ree ee wees +25 mA 
Continuous current through: VGc OF GND «5; vcccusvsinand esese ads tesa eevee eee wisewaeesenels +75 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DB package ................... 0.6 W 
| DW package ..... ip hae eee 1.6 W 

N package ...............0005. 1.3 W 

PW package .............0000e, 0.7 W 

Storage temperature range, Igtg..------ eee eee erect eet e eet eee e nent eee eeeee —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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WITH 3-STATE OUTPUTS 
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recommended operating conditions (see Note 3) 


‘SN54AHCT540 | SN74AHCT540 
[MIN _MAX| MIN MAX] ON” 


Voc Supply voltage 4.5 5.5 4.5 5.5 V 













VIH High-level input voltage 





VIL Low-level input voltage 





V\ Input voltage 






Vo Output voltage 
IOH High-level output current 
IOL Low-level output current 








Pn 
“ete, fo” 
Pog, 
Bs Soe 
a 





At/Av __ Input transition rise or fall rate 


TA 
NOTE 3: Unused inputs must be held high or low to prevent them from floating. 





Operating free-air temperature 





electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 


Ta = 25°C SN54AHCT540 | SN74AHCT540 
PARAMETER TEST CONDITIONS 
MIN, TYP_MAX[ MIN MAX] MIN MAX. 
ion = -S0uA 3:15 9.65 


Wok = A 
[oz |Vo=VocorGnd—SS~=*d Sw] SSCSC« 
[1 |i=Vocorano———SS—~id sv 


Ep (Wome OV Oe ae 
[7 |u-vocorand——SSC~i vp SC] SCSC~sSCSC“C*‘*~sOdSC 
[c_|vo=Vocorand———S—SC~issv pt SC*dCSCS~STSOSOSCS 


“On products compliant to MIL-PRF-38535, this parameter does not apply. 
t This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Vcc. 
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switching characteristics over recommended operating free-air temperature range, 
Voc =5 Vt 0. 5 V (unless otherwise noted) (see Figure 1) 


FROM ° 
PARAMETER (INPUT) aincin AS 25°C 


TYP MAX 























LOAD 
CAPACITANCE 


a ee re a) 
Hanae Seen OL = 15 pF 

H_4 _ 
Patt CG L= = 1 5 pF COC 
a — a ag 

4} 

n = L= 

tPLZ 


tPLH 
tPHL 
tPZH 
tPZL 






C= 50 pF 
Cy = 50 pF 
: 
al CL=50pF Ot 
tPLZ 


* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 










switching characteristics over recommended operating free-air temperature range, 
Veco =5V+0.5 Vv (unless otherwise noted) (see Figure 1) 


FROM 
PARAMETER (INPUT) Pte 


tPLH 
tPHL 
tPZH 
tPZL 
tPHZ 


SN74AHCT540 


—*A= 25°C 
TYP MAX 






LOAD 
CAPACITANCE 





a 
N 


tPLH 
tPHL 
tPZH 
tPZL 
tPHZ 
tPLZ 


ony 
apo | 
COTM] oral oa 
—_ 

© 


Cy = 50 pF 
Cy = 50 pF 


a a ae 


output-skew characteristics, C; = 50 pF (see Note 4) 


[SSN74AHCTS40. Cid | 
PARAMETER ids Ta = 25°C | ee UNIT 
(INPUT) eoieca OMCs 


NOTE 4: Characteristics are determined during product characterization and ensured by Th 


NIN 
olan 
—_ 
—_ 
















PRODUCT PREVIEW information concerns products in the formative or 
design phase of development. Characteristic data and other 
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UNIT 





noise characteristics, Vcc = 5 V, C, = 50 pF, Ta = 25°C (see Note 5) 


PARAMETER 


VOL(P) Quiet output, maximum dynamic Vo. 0.8 | 
VOL(V) Quiet output, minimum dynamic VoL p08 | 


SN74AHCT540 







VOH(V) Quiet output, minimum dynamic VOH 











VIH(D High-level dynamic input voltage 


VIL(D 
NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 






Low-level dynamic input voltage 





operating characteristics, Voc = 5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 
Cod Power dissipation capacitance Noload, f= 1MHz 









PARAMETER MEASUREMENT INFORMATION 





o Yee 
1kQ S1/” © Open tPLH/tPHL 
From Output 3 P tpLz/tpz.. 
pnder:test GND tpHz/tpzH 
CL 
(see Note A) i} 
= Output . 3V 
Control 
LOAD CIRCUIT fiowicta | 1.5V 1.5V 5 
enabling). | ,. «©. 
2) tpzi —> ee = 
er ne ae 3V t 
Input ay Ty Output | pore 7 j— =Vec 
| NX oy Mawes | ANEW Pro sosv 
at VCC 5 — a ae Y 
tPLH —«—> | -r 


| (see Note B) 
—_ > tPHL 


| Output oat 
| ——-— VOH | ———— VoOH 
Output 1.5V 1.5V Waveform 2 f 15v. -\VOH-0.3V 
VoL $1 at GND ~ OV 
(see Note B) 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
DELAY TIMES ENABLE AND DISABLE TIMES 


NOTES: A. Cy includes probe and jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, t, = 3 ns, tf = 3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 





wy TEXAS 
INSTRUMENTS 


POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 3-285 


3-286 





SN54AHC541, SN74AHC541 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


SCLS261F - DECEMBER 1995 — REVISED JUNE 1996 





@ Operating Range 2-V to 5.5-V Voc SN54AHC541 ... JOR W PACKAGE 
SN74AHC541 ... DB, DW, N, OR PW PACKAGE 


(TOP VIEW) 


@ EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 


@ High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 


@ Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mi! DIPs 


description 


The ’AHC541 octal buffers/drivers are ideal for 
driving bus lines or buffer memory address 
registers. These devices feature inputs and 
outputs on opposite sides of the package to 
facilitate printed-circuit-board layout. 


The 3-state control gate is a two-input AND gate 
with active-low inputs so that if either 
output-enable (OE1 or OE2) input is high, all 
corresponding outputs are in the high-impedance 
state. The outputs provide noninverted data when 
they are not in the high-impedance state. 


The SN54AHC541 is characterized for operation 
over the full military temperature range of —-55°C 
to 125°C. The SN74AHC541 is characterized for 
operation from —40°C to 85°C. 


FUNCTION TABLE 
(each buffer/driver) 


INPUTS OUTPUT 
|OET OE2 A | CY 


L 
H 
Z 
Z 





EPIC is a trademark of Texas Instruments Incorporated. 





SN54AHC541 ... FK PACKAGE 


(TOP VIEW) 


|B | Lu 
xz Zlo S10 








PRODUCTION DATA information is current as of pubilcation date. 
Products conform to specifications per the terms of Texas instruments i 
standard warranty. Production processing does not necessarily Include TEXAS 


testing of all parameters. 
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logic symbolt 


m om 
ND| = 
ah a, 
© 
Jf V/ 


18 


2 

re [+ vl vi 
3 17 

p2 a Y2 
4 16 

As aaa 3 
5 15 

a Ena! v4 
6 14 

As aay vs 
7 13 

Ae ol Ys 
8 12 

a7 od v7 
9 11 

Ae ae ve 


Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 


1 
49 
AL —2 18 vi 


To Seven Other Channels 


logic diagram (positive logic) 


" 
2 


Oo 
m 
nS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply VOliage Tange; ViGe i<ccaiieec hath ed Sse ee peen ane ey teed eee eee eee -0.5Vto7V 
input voltage range, Vi (SOG:NOG 1) 4 een tcd facade ca eivee dG chee taueade lea obs —-0.5Vto7V 
Output voltage range, Vo (See Note 1) ............ cece cee ee tee e eee eee eee eeeees —0.5 V to Voc + 0.5 V 
Input clamp current, I|K (Vj<O Or Vip >Voc) ... cece cece cece eee eee eee eee e eee e ene eeees —20 mA 
Output clamp current, lox (VO <O Or VO> VE) ... cece eect ence teen eee e tent eeeneeaes +20 mA 
Continuous output current, Io (Vo =O to Voc) ...-. eee eee eee eee e eee e tenes +25 mA 
Continuous current through Voc or GND .......... eee eee eee tence nee enees +75 MA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DB package ................... 0.6 W 

DW package ...............40. 1.6W 

N package ...............eeae 1.3W 

PW DACkage: occa sas veneered: 0.7 W 
Storage temperature range, Tyg. -----. ee eee eee eee ete —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions (see Note 3) 


an ae Sane aa 
UNIT 


Supply voltage a oe a 


VIH High-level input voltage 


VIL Low-level input voltage 


Vi___Inputvotage 


Vo Output voltage 0 Vcc 0 Vcc 


Voo=2V ~60[ 60] ya 
IOH High-level output current Voc =3.3 £0.3 V —4 
m 


voo=5205v | tC. 
Veo =2V ae) Sema! De 
IOL Low-level output current Vcc =3.3£0.3V a) AO! 
Veco =5+05V ie; eee 
a Voo=s3t0av | too —*100. 
At/Av __ Input transition rise or fall rate 
veo=st05v | 20f 20] 
Ta Operating free-air temperature =f. SS 


NOTE 3: Unused inputs must be held high or low to prevent them from floating. 





electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
SN54AHC541 rear 
PARAMETER TEST | Tesrconpmmons | resrconomrions | Voc eT aire 





IOH = —50 pA 


ae 8&8 mA : 
= 

Vi = Vcc or GND 5.5V pA 
Control inputs 

Vo = Vcc or GND, 

lozt Vi; (OE) = Vit or Vig 5.5V +0.25 +2.5 42.5] wA 
lice —*( i= Voor GND, I= 0 
ro, ~«*di t= Voc or ND 
[oo —*([Vo= Voc or @ND 


tT For input and ouput, loz includes the input leakage current. 








nn 
alo] ao 
<i1<i[< 
as 

aS 

iN 

= 

B 
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switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V+ 0.3 V (unless otherwise noted) (see Figure 1) 


FROM TO LOAD er 
(oe ener (INPUT) (OUTPUT) CAPACITANCE AS cll 
TYP MAX 


| tp 





* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 


switching characteristics over recommended operating free-air temperature range, 


Vcc = 3.3 V + 0.3 V (unless otherwise noted) (see Figure 1) 


ste 1p 
PARAMETER (INPUT) (OUTPUT) Ta = 25°C UNIT 
MIN TYP Se eae] MN 
a 185 
| tpzH 6 10.5 1 14 
tPZL 6 10.5 1 11 
= 
75 tos 1 
eH 75105 
14 
ipzL sf 116 
e164] 1 178 











LOAD 
CAPACITANCE 














~“ 
_ 
— 
_ 
— 
NO 


~] 
—_ 
—_— 
~~ 
—, 
N 






tit 
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switching characteristics over recommended operating free-air temperature range, 
Voc = 5 V + 0.5 V (unless otherwise noted) (see Figure 1) 


FROM TO 
PARAMETER (INPUT) (OUTPUT) 


tPLH 
tPHL" 


= 
= 
tPZL 
A 











LOAD 
CAPACITANCE 


3. 
Ci = 15 pF 
Cy = 15 pF 
4 : 
L 


Y 
5 
7 
Y 
L_* i 7 Ee 
Y C= 15 pF 
Y 
5 
2 
Ea 
poe 









tPHZ 


En 


Pe 










C. = 50 pF 
; 


Y Ci = 50 pF 
7 


* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 





switching characteristics over recommended operating free-air temperature range, 
Voc = 5 V+ 0.5 V (unless otherwise noted) (see Figure 1) 


ae i 

ace 
ce 
ace 
—_ 
— 


0 
Y 
7 
7 
7 
Y 


output-skew characteristics, C; = 50 pF (see Note 4) 


SN74AHC541 
fips the 
PARAMETER ets iaucon Voc Ta = 25°C 


| : ; savr08V 
0) SVEO5V 


NOTE 4: Characteristics are determined during product characterization and ensured by design. 
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noise characteristics, Voc = 5 V, C_ = 50 pF, Ta = 25°C (see Note 5) 


eo 
PARAMETER UNIT 


VOL(P) Quiet output, maximum dynamic Vo. nae 
VOL(V) Quiet output, minimum dynamic VoL -—_-08} Vv _ 
VOH(V) Quiet output, minimum dynamic VOH a oe 


VIH(D High-level dynamic input voltage 


< 


<|[< 





o 
oa 
+ 





a 
! 


<. 


ViL(D' Low-level dynamic input voltage 5 


NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 


operating characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 
Power dissipation capacitance No load, f= 1 MHz | 42) pF 









PARAMETER a INFORMATION 


| © Open | | tpLH/tpHL 
From Output i tpLz/tpzZL | 
Under Test © and tpHz/tpZH 


(see Note o a 





LOAD CIRCUIT 
Output 
Control : Vcc 
Input = (ss ZN Vcc (low-level 50% Vcc 50% Voc 
50% Voc 50% Voc enabling) 0 | eee | — — — — — — OV 
| | OV tPZL et a 
| | le—- Output | t _ | 
tPLH —¢—> PHL pu PLZ 2 
a ! | | | Vor Waveform 14 | =e 2 ¥ = Vcc 
; mas SiatV | ore VoL + 0.3 V 
| | | VOL ; | | tPHz 
tPHL 4s K¢—>— tPLH Output ‘P4H a l 
7 | Waveform 2 | Veu_o3ay \OH 
Out-of-Phase \ d VOH $1 at GND 50% Voc OH” ”: 
0, ; 0, o~ 
Output 50% Voc ees (see Note B) =O0V 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
DELAY TIMES ENABLE AND DISABLE TIMES 


NOTES: A. Cy includes probe and jig capacitance. ° 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, tr =3 ns, tf=3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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Inputs Are TTL-Voltage Compatible SN54AHCT541 ... J OR W PACKAGE 
@ EPIC™ (Enhanced-Performance Implanted eee reey gen aOeviEws ereeg ee 
CMOS) Process 


@ High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 


@ Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 





description 
The ’AHCT541 octal buffers/drivers are ideal for 
driving bus lines or buffer memory address Cte me 
registers. These devices feature inputs and ae 
outputs on opposite sides of the package to y (8 38 


facilitate printed-circuit-board layout. 


The 3-state control gate is a 2-input AND gate with 
active-low inputs so that if either output-enable 
(OE1 or OE2) input is high, all corresponding 
outputs are in the high-impedance state. The 
outputs provide noninverted data when they are 
not in the high-impedance state. 


9 
The SN54AHCT541 is characterized for 2 
operation over the full military temperature range 
of -55°C to 125°C. The SN74AHCT541 is 
characterized for operation from —40°C to 85°C. 





FUNCTION TABLE 


INPUTS OUTPUT 
|OEi OFZ A |  Y 






L 
H 
Z 
Z 





EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA Information Is current a8 of publication date. Copyright © 1996, Texas Instruments Incorporated 
Products conform to specifications per the terms of Texas instruments jj 


standard warranty. Production processing does not necessarily include TEXAS 
INSTRUMENTS | 
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logic symbolt 





Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 


logic diagram (positive logic) 


OEY — 
of2 —!2% 
AL —? 18 yi 


To Seven Other Channels 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)+ 


SUppIY VOllAGe TANG: V GCs is cies die cee tered nc uy Garant aboeh ented eoteatian —-0.5Vto7V 
Input voltage range, V| (see Note 1) ......... cece ccc eee eee reece een ene ee eneee -0.5Vto7V 
Output voltage range, V¢o (See Note 1) ..... 6. eee eee eee ree tree tent e ene eens —-0.5Vto7V 
Input clamp current, Ij (Vj<O OF Vi>Vec) 2. cece eee eee eee ete eee eee ee eeas —20 mA 
Output clamp current, lox (VQ <O Or VO > Veco) «-- ee ccc cence tenet eee eee eee eee eee e eee —20 mA 
Continuous output current, Io (VO =OtO VCC) .. eee cece eee ee teen tenn eee e eens +25 mA 
Continuous current through Voc or GND ... 1... cece ee eee renee eee ee ee eeee +75 MA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DB package ................... 0.6 W 

DW package .............. wee 1.6W 

N package .............. eee eee 1.3 W 

PW package ..............2005- 0.7 W 
Storage temperature range, Tyg... - eee cece tee e eee eee eee n eee nen ees —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. | 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions (see Note 3) 


SN54AHCT541 | SN74AHCT541 
[MIN MAX] MIN MAX[ | 









Voc Supply voltage [45 55] 45 55 Vv __ 
VIH High-level input voltage 2 ee eee 
VIL Low-level input voltage a) i) ee 
Vi___Input voltage To ssf 0S] 
VO Output voitage 0 Voc 
IOH High-level output current i a) 
lOL Low-level output current a: i) 
At/Av _ Input transition rise or fall rate a) i 









TA Operating free-air temperature 
NOTE 3: Unused inputs must be held high or low to prevent them from floating. 





electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


Ta = 25°C SN54AHCT541 | SN74AHCT541 
PARAMETER TEST CONDITIONS an 
MIN TYP MAX| MIN MAX| MIN MAX | 


IOH = 50 pA 3.15 3.65 | 315 | 8.48 

VOH 45V 
loH=-8 mA ees et ee ee 
(OL = 504A RA (RP RT 
oo 4.5V 


VoL Por=8ma SVT os8[ as [aa 
— Se eS SS 
Ty fweVoc rand Sid ssp 
ee |) Se 


One input at 3.4 V, 
[op Wo = 88 V 1) ae Se 
7, |W = Veg or GND 1 SS | SNS AISNE. 7 A 
[t5_|Vo= Voc or GND eG ee 


* On products compliant to MIL-PRF-38535, this parameter does not apply. 
T This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Vcc. 
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switching characteristics over recommended operating free-air temperature range, 
Voc = 5 V + 0.5 V (unless otherwise noted) (see Figure 1) 


eT a a 
re oe pe 
caeres (INPUT) (OUTPUT) CAPACITANCE ae oe cab 
TYP a | MN Max. 

a ae 
_tPHL" 3.7 5.5 
t a) 
ZH Cl = 15 pF 

tpzL" ee 


ane C =15pF 
: 8 


[72 es] 
= = a a aC 





He 
7510 
Ea een Cy = 50 pF 
(PZ 7510 
ees IE: EK OE) 
as Ci = 50 pF 
12 


i oe Te compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 


switching characteristics over recommended operating free-air temperature range, 
Voc = 5 V+ 0.5 V (unless otherwise noted) (see Figure 1) 


FROM TO LOAD 
PARAMETER (INPUT) (OUTPUT) CAPACITANCE 
et 


t 
| PZ Cy = 15 pF 


tPHL 





output-skew characteristics, C, = 50 pF (see Note 4) 










[SN74AHCTS41 i 
PARAMETER nom  Ta=25C ee UNIT 
(INPUT) eureuti ee 


a A A CD 


NOTE 4: Characteristics are determined during product characterization and ensured by Free 
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noise characteristics, Voc = 5 V, C, = 50 pF, Ta = 25°C (see Note 5) 


SN74AHCT541 
PARAMETER UNIT 


VOL(P) Quiet output, maximum dynamic VoL a) 

VOL(v) Quiet output, minimum dynamic VoL P08 | 
VOH(V) Quiet output, minimum dynamic VOH 
VIH(D High-level dynamic input voltage 
VIL(D Low-level dynamic input voltage P08 | 


NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 
































operating characteristics, Voc = 5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 
Cod Power dissipation capacitance Noload, f=1MHz 













PARAMETER MEASUREMENT INFORMATION 





o Yee 
1k o7-6 tPLH/tPHL 
From Output i tpLZ/tpZL 
Under Test O 
GND tPHzZ/tpZH 
CL 
(see Note A) i} 
= Output 3V 
Control 
LOAD CIRCUIT (low-level | 1.5V 1.5V - 
enabling) ##/ |... 2 
9) tz —P — | 
Input )= =—l(CsCs YZ. t~“‘s™SOS.COC ai Output | l ‘PLZ - j— =~ Vi 
1x 1.5V Waveform 1 | 15V | | 
| ! ov $1 at Voc | VoL +03V yo 
tPLH —l¢—§ >} see Note B 
| : a i tPHL ( a | Pgae a 
| ——— VoH Output ae | a VOH 
Output 1.5V 1.5V peo i 15V VOH - 0.3 V 
VOL (see Note B) = 0' 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 


DELAY TIMES ENABLE AND DISABLE TIMES 


NOTES: A. Cy includes probe and jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, tr = 3. ns, tf=3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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@ 3-State Outputs Directly Drive Bus Lines SN54AHC573...J OR W PACKAGE 
@ EPIC™ (Enhanced-Performance Implanted aie aoe) me, alae 


CMOS) Process 


@® High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 


@ Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 





description 


The ’AHC573 are octal transparent D-type 
latches. 


When the latch-enable (LE) input is high, the 
Q outputs follow the data (D) inputs. When LE is 
low, the Q outputs are latched at the logic levels 
of the D inputs. 


SN54AHC573... FK PACKAGE 
(TOP VIEW) 


A buffered output-enable (OE) input can be used 
to place the eight outputs in either a normal logic 
state (high or low) or a high-impedance state. In 
the high-impedance state, the outputs neither 
load nor drive the bus lines significantly. The 
high-impedance state and increased drive 
provide the capability to drive bus lines without 
interface or pullup components. 





OE does not affect the internal operations of the latches. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 


The SN54AHC573 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74AHC573 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 


(each latch) 
OUTPUT 
Q 





INPUTS 







OE D 
L H H H 
L H L L 
E L x Qo 
H x Xx Z 


EPIC is a trademark of Texas Instruments Incorporated. 





PRODUCTION DATA Information Is current as of publication date. Copyright © 1996, Texas Instruments Incorporated 


Products conform to specifications per the terms of Texas Instruments 
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logic symbolt 

OE SS 
11 

LE 
2 19 

1D io 10 
3 18 

20 ice 20 
4 17 

30 ee 30 
5 16 

4D - 4Q 
6 15 

60 ee 5 
7 14 

eD a ) - 60 
8 13 

70 ee 70 
9 12 

a0 Po a0 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 


logic diagram (positive logic) 


1 


OE 


LE 


1D 





To Seven Other Channels 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voliage range, Vc .0ciseie.eeseeametecriest cise ttaieuwesaneiigesttacels —-0.5Vto7V 
Input voltage range, V; (see Note 1)... 2... ccc cc cece cece eee teen nee een eeeeeneaes —0.5Vto7V 
Output voltage range, Vo (see Note 1) ....... cece eect rece eee eens —0.5 V to Veco + 0.5 V 
INnpULCIaMp Curent Wie <0). accor at aeinietca oa wa etna tao einae hie eaeuneag Osawa’ —20 mA 
Output clamp current, lox (Vo <O Or VQ >VeaE) «.- eee e cece ete te eee eee ene e nee e nee ee eees +20 mA 
Continuous output current, lo (Vo =O tO Voc) .... 2. ee eee ee tee ete eee eee +25 mA 
Continuous current through Voc or GND ........... eee eee e teen eenes +75 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DB package ................... 0.6 W 

DW package ..............006. 1.6 W 

N package ............. eee eaee 1.3 W 

PW package ............2c eee 0.7 W 
Storage temperature range, Tytg ...- 2. +. eee eee eee eee eee teeter ences —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions (see Note 3) 





SN54AHC573 | SN74AHC573 
[MIN MAX| 


| MIN MAX | 

| 
v 
Woom2v | ]C 
Woo=8v SY SSC Ct 
Weo=2v +i ~~ 80 ~—SC~ OYA 
ie 
Voo-sVe0sv | sf SS. 
Woo=2v | SSCS SSSCO SA 
Wog=sve0sv [a] | ™ 
At/Av _ Input transition rise or fall rate ns/V 

Co a a) Ve) al 
TA Operating free-air temperature 


NOTE 3: Unused inputs must be held high or low to prevent them from floating. 
















VIH High-level input voltage 














VIL Low-level input voltage 




















IOH High-level output current 



















lOL Low-level output current 












electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
| | | Ta = 25°C SN54AHC573 | SN74AHC573 
PARAMETER TEST CONDITIONS UNIT 
| MIN TYP MAX] WIN MAX. 








o1} oo 
<i< 


— 
Co) 
NO 
—A 
Ce) 


IOH = —50 pA 





IOH = -8 mA 


loL=4mA 


lol =8mA 


> 
> 


5.5 V 
5.5 V 
5.5 V 


t= Voc or GND 
}= Vit or Vi, Vo = Vcc or GND 
| 


ay o[s nae 
oy oa O1f@]} orf oth NO 
<i< <j<j<[<fi< < 


yA 


LA 
p 


V 
V 
V 
V 


a 
il 
oO 


= Vcc or GND, O 
= Vcc or GND 
Vo = Voc or GND 


mn 


T 
nT 


VOH 

VOL 
loz 
loc | 
Cj 

Co | 





wi TEXAS 
INSTRUMENTS 


POST OFFICE BOX 655303 @ DALLAS, TEXAS 75265 3-301 


SN54AHC573, SN74AHC573_— 
OCTAL TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 


SCLS242E —- OCTOBER 1995 — REVISED JUNE 1996 


timing requirements over recommended operating free-air temperature range, 
Voc = 3.3 V + 0.3 V (unless otherwise noted) (See Figure 7 


Setup tne, data before LEL ea anteegerand 


timing requirements over recommended operating free-air temperature range, 
Voc = 5 V+0.5 V (unless otherwise noted) (see Figure 1) 


Hold time, a after LEJL Srna sf 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V+ 0.3 V (unless otherwise noted) (see Figure 1) 

















em Lo 
a] on 





—a foe 
af 
— | ou 
wia 


SN54AHC573 
as 25°C 
TYP MAX 


1 
CL = 15 pF 
C) = 15 pF ae) 
L='9P 11.9 
C) =150F Me 
eas 1.5 


LOAD 
CAPACITANCE 


—, 


— 
amt FoF 

st fo f J ou 
oe eo ee) 


a 
b 


He 


1 
CL = 15 pF ; 
C) =50 oF Ua 
Soe 14.5 
be anne 10.1. 15.4 
Tas 10.1. 154 


sk 


00 | © 
ww | 


15 
15 
10.7 14.5 
10.7 14.5 


as 
_— 
N 


Oyo 
© | & 
a 
—_ 
NJ 


Cy = 50 pF 


* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 





—_ 


pow 
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switching characteristics over recommended operating free-air temperature range, 


Vcc = 3.3 V + 0.3 V (unless otherwise noted) (see Figure 1) 


FROM TO ° 
PARAMETER (INPUT) (OUTPUT) AS 25°C UNIT 
TYP MAX 
t 
ee ee 74 E 
Se 4 
PZL 7.3 11.5 1 13.5 
















LOAD 
CAPACITANCE 










“N 
—_ 
—_ 
An 


—_ 






ae 

oe 

= ee 

| PL es 

= 

See De fe ea 
a 





switching characteristics over recommended operating free-air temperature range, 
Voc = 5 V+ 0.5 V (unless otherwise noted) (see Figure 1) 


SN54AHC573 
TO LOAD . 
(OUTPUT) CAPACITANCE —_TA= 26-0 _ | TA=25°C 
TYP MAX 
rege 
sas 


© | CO} © 





“On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 
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switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V+ 0.5 V (unless otherwise noted) (see Figure 1) 


[_SN74AHC573.——C*Y 
FROM TO LOAD - 
PARAMETER (INPUT) (OUTPUT) | CAPACITANCE a ae gees sind nok 
MIN TYP MAX 
45 68! 1 
ae Tee Cy = 15 pF 
| PHL 45 68 


t 7.7 
ida CL = 15 pF 





foo mee) 


ns 


cl©o 


PHL 5 ; : 
Se Late 7] a 
= eT 
PHZ CL = 15 pF 
os ee askd ere © | 
ai ef 
ee a De eed ae eet ee 
a 4 
ee A ae a | 
{PLZ 67. 97 1 1 


output-skew characteristics, C, = 50 pF (see Note 4) 










UNIT 








SN74AHC573 
Ta = 25°C 


savioav] 15 


t Output skew 
sk(0) P 5Vi05 j+——+) 


NOTE 4: Characteristics are determined during product characterization and ensured by oe] 





noise characteristics, Vcc = 5 V, C_ = 50 pF, Ta = 25°C (see Note 5) 


SN74AHC573 
Matias a. 


VOL(P) Quiet Suu maximum dynamic Voy 
















VOL(v) Quiet output, minimum dynamic Vo. a 
VOH(V) Quiet output, minimum dynamic Voy = ae 
VIH(D) High-level dynamic input voltage | 35 


VIL(D 
NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages a 








—_ 
a 


Low-level dynamic input voltage 





operating characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 
Power dissipation capacitance -Noload, f=1MHz 
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PARAMETER MEASUREMENT INFORMATION 


6 Yec 
$1 
O 
From Output re es 
Under Test © GND 
CL 
(see Note A) { 
LOAD CIRCUIT 
kq——— tw —___—_p 
| | 
| | Vec 
Input 50% Voc 50% Vcc 
OV 
VOLTAGE WAVEFORMS 
PULSE DURATION 
ana Voc 
Input 50% Voc 50% Vcc 


| | Vs 
tPLH 4 > tPHL 


| | === NOH 
| 50% Vcc 50% Vcc 
| VOL 


| t 


| | VOH 
x 50% Vcc # 50% Vcc 
== VOL 


VOLTAGE WAVEFORMS 
DELAY TIMES 


In-Phase 
Output 


Out-of-Phase 
Output 


NOTES: A. Cy includes probe and jig capacitance. 


tPLH/tPHL 


tpLz/tpzi 
tPHz/tPZH 





oN 
Timing Input 50% Vcc 
| OV 


k¢—_!— th, 
tsy —>| | 
[eee ee Voc 
Data Input 50% Vcc 50% Voc 
OV 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
Output Vy 
cc 
Control 
(low-level \ 50% Vcc f 50% Vcc fl 
enabling) . ||, UO 
9) tpzi —> 1 | | 
Output | l ‘PLZ ae ae = Voc 
Waveform 1 | 50% Voc} | VoL +0.3V 
$1 at Vcc l et ee VOL 
(see Note B) | tpHz - 
tpPZzH- 
Output l | Sate ee Vy 
Waveform 2 50% V VOH — 0.3 V 
$1 at GND cc iat) 
(see Note B) 2 
VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


90 


All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 3 ns, tf = 3 ns. 
The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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@ Inputs Are TTL-Voltage Compatible SN54AHCT573... JOR W PACKAGE 
@ EPIC™ (Enhanced-Performance Implanted epee ee FOSNIEWA. Leena 
CMOS) Process 


@ High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 


® ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 200 V 
Using Machine Model (C = 200 pF, R = 0) 


@ Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 





ook: SN54AHCT573.. . FK PACKAGE 
description (TOP VIEW) 


The ’AHCT573 are octal-transparent D-type 
latches. When the latch-enable (LE) input is high, 
the Q outputs follow the data (D) inputs. When LE 
is low, the Q outputs are latched at the logic levels 
of the D inputs. 


A buffered output-enable (OE) input can be used 
to place the eight outputs in either a normal logic 
state (high or low) or a high-impedance state. In 
the high-impedance state, the outputs neither 
load nor drive the bus lines significantly. The 
high-impedance state and increased drive 
provide the capability to drive bus lines without 
interface or pullup components. 


OE does not affect the internal operations of the latches. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 


The SN54AHCT573 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74AHCTS573 is characterized for operation from —40°C to 85°C. 





FUNCTION TABLE 
(each latch) 


INPUTS OUTPUT 





EPIC is a trademark of Texas Instruments Incorporated. 
PRODUCTION DATA Information is current as of publication date. Copyright © 1996, Texas Instruments Incorporated 


Products conform to specifications per the terms of Texas instruments i 
standard warranty. Production processing does not necessarily include E Ss 
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—_ 1 
OE = 
11 
LE 
2 19 
1D ov) 10 
3 18 
20 _ 20 
4 17 
20 oe 20 
5 16 
aD pod ‘0 
6 15 
50 ae 50 
7 14 
60 eel ca 
= «B 13 
7 aa 70 
9 12 
aD any 20 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 


logic diagram (positive logic) 


1 


OE 


LE 


1D 





To Seven Other Channels 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)? 


Supply voltage range; VGC jccacexiovcrn eset edetee dares S6Gdseasebewey ese eee date ares -0.5Vto7V 
Input voltage range, V; (see Note 1)... 0... cece ccc ccc rete cece ee tenet eeennees -0.5Vto7V 
Output voltage range, Vo (See Note 1) ...... cece cece cece eee c eee eeeeeeees -~0.5Vto7V 
input clamp current, tye(Vj <0 OF Vi SF VGC) oxen Met ede hs caee pales ne ten Swed aayaweus Oeae owene —20 mA 
Output clamp current, lox (VO <O Or VQO> VCC) «ee cece cece eee nett ete nett eee eeeeeeeeee -20 mA 
Continuous output current, lo (VQ =OtO VEG) .. cece cece ete e cece eee eee e eee n ee eeeeeaes +25 mA 
Continuous current through Voc Or GND... cece ccc ec eee nee tenet eeeeenees +75 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DB package .................5. 0.6 W 

DW package ...............00- 1.6W 

N package ..............e0eee 1.3W 

PW package ............0eeeeee 0.7 W 
Storage temperature range, Tytg.---- sere ere eee eee e eee nent teen e eens —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions (see Note 3) 


SN54AHCT573 | SN74AHCT573 
[MIN MAX] MIN Max] 


Yoo __ Supply volage [as ss] a5 sa] v 
Vin High-level input voage ae aaa RE BS 








VIL Low-level input voltage a) ee) ee 
Vi Input voltage [oss] 0 ssl v_| 
VO Output voltage 
IOH High-level output current 
lOL Low-level output current PT) i) 
At/Av __ Input transition rise or fall rate a) i ee 











TA Operating free-air temperature 
NOTE 3: Unused inputs must be held high or low to prevent them from floating. 





electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


Ta = 25°C SN54AHCT573 | SN74AHCT573 
PARAMETER TEST CONDITIONS UNIT 
MIN TYP _MAX[ MIN, MAX| MIN MAX 



































OH = 50 pA vevL os 36 | 8s «| 88 
cote = Aaa EAE 
iOL = 501A C.  O  On O 
VOL = 4.5V 
Sc comn  ) 7) 
[oz [Yo = Voc or 6ND aif et et 
aa ae Vi= Voc or GND 
[Ig | Vi= Voc or GND, ae ee eee 
One input at 3.4 V, 
Plot |Vo=55V x} ——| —— 
Pc} | Vie Veg or GND a a 
[Co |Vo= Voc or @ND 5 a as SAS SRN BEE 





*On 2 compliant to MIL-PRF-38535, this parameter does not apply. 
T This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Vcc. 


timing requirements over recommended operating free-air temperature range (unless otherwise 


noted) (see Figure 1) 
ee ee 
[MIN MAX| MIN MAX] MIN MAX] 
"tw Pulse duration Lehigh Ss”s~=“*‘s*~*s‘“‘*~*é*rSSC*tSC‘CDSYLSU“CN#CO’™;#*#C‘z]#W’:®’@“‘S‘*‘*CNS 
Tigy Setupiime,databeforetey——SSSSC~*~“~*~‘“~*~é~iRSCBSCSdESC*dSSCS Cd's — 
rth _Holdtimedataaterlel——=SS=~=~“‘~*~*~*~*~*~é*wCSCtiASSC“‘CUCOS’#CO#~«s~;#~S~C(WS® «des 
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switching characteristics over recommended operating free-air a range, 
Veo = 5 V+0.5 V (unless otherwise noted) (see Figure 1) 


z 2 3 SN54AHCT573 

| FROM TO LOAD - 

no naMenen (INPUT) (OUTPUT) CAPACITANCE LY Males min max| CNT 
7 MIN TYP MAX 


| ane Shei 
= Cy = 15 pF 
| TPH 





PLH" CL = 15 pF ns 
{PHL 7.5 1 


ET: 
a Cy = 15 pF 
a eek 
aaa 
Cy. = 15 pF 
ae 
6778 
ae eee Ci = 50 pF 
PtP 6.6 8.5 | 
eee a 
£2 __ 
2 
PE CL =50 pF 
1108 


. a nr compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 


switching characteristics over recommended operating free-air temperature range, 
Voc = 5 V+ 0.5 V (unless otherwise noted) (see Figure 1) 















[~SOSN74AHCTS73.—Cd 
FROM TO LOAD - 
CORAMEVER (INPUT) (OUTPUT) CAPACITANCE AS = ic a oper ae 
TYP MAX 





aE eae CL = 15 pF 

ama aa a 
“768 

ae Cy = 15 pF 

a 5578 

[en ai 68 

[ter Cy = 15 pF 

ZL 5578 
eC) 

| tpLz : 

— Cy = 50 pF 

tPHL 6.1 8 1 10 
6778 

PHL 6685 
517s 18 

= Ci = 50 pF 

ZL 1 
112 
, 
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output-skew characteristics, C, = 50 pF (see Note 4) 


SN74AHCT573 
PARAMETER ~ Vee Ta = 25°C UNIT 


Piano) OutputskewSSCSC~*~—“—sSCSSCSCSsVS tC 
noise characteristics, Voc = 5 V, CL = 50 pF, Ta = 25°C (see Note 5) 


NOTE 4: Characteristics are determined during product characterization and ensured by design. 
SN74AHCT573 
PARAMETER [MIN MAX! UNIT 


VOL(P) Quiet output, maximum dynamic VoL fee ate 
VOL(v) Quiet output, minimum dynamic VoL FOTO | 
VOH(V) Quiet output, minimum dynamic VoH aa ae 
VIH(D High-level dynamic input voltage ae aS SS ae 
VIL(D Low-level dynamic input voltage Pr) 


NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 














< 








< 








< 









< 















operating characteristics, Voc = 5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 
Power dissipation capacitance Noload, f=1MHz | 16] pF 
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PARAMETER MEASUREMENT INFORMATION 


Oo Open 
1kQ Si” o 
From Output 6 Voc 
Under Test GND 
CL 
(see Note A) i) 
LOAD CIRCUIT 
k¢——— tw ——_—_»| 
| | 3V 
Input 1.5V 1.5V 
OV 


VOLTAGE WAVEFORMS 
' PULSE DURATION 


Input ie JN a 
1.5V 1.5V 
| | | ov 
tp_y —¢——_ | | 
oan | “—>— {PHL 
3 | ——— VOH 
Output 1.5V 1.5V 
VOL 
VOLTAGE WAVEFORMS 
DELAY TIMES 


NOTES: A. Cy includes probe and jig capacitance. 


tPLH/tPHL 


tpLz/tPZL 
tpHz/tPZH 





——— 3V 
Timing Input 
ome ff 1.5V \ 
| OV 


le—l— th 
tsu <¢—_> | 
| — —— — — — 3V 
Data Input 1.5V 1.5V 
0oV 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
Output 3V 
Control 
(low-level | 1.5V Ly OV 
enabling) ,.. .|  ,°©636)rti<‘<;2727}3}TW! 
g). tPzL —> we | | 
Output | | 'PLZ - je oz Vcc 
Waveform 1 | 15V | | 
$1to Vcc | VoL + 0.3 V VoL 
(see Note B) | | tpHz—>| i 
tePZH > 
Output l =a Voy 
Waveform 2 1.5V VoH — 0.3 V 
$1 to GND : ~OV 
(see Note B) - 
VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


=e) 


. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 3ns, tf = 3 ns. 
. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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@ Operating Range 2-V to 5.5-V Voc SN54AHC574...J OR W PACKAGE 
-State Outputs Directly Drive Bus Lines (TOP VIEW) 
@ EPIC™ (Enhanced-Performance Implanted 


CMOS) Process 


@® High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 


@ ESD Protection Exceeds 2000 V per 
MIL-STD-883C, Method 3015; Exceeds 200 V 
Using Machine Model (C = 200 pF, R = 0) 


@ Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 


' oA: SN54AHC574... FK PACKAGE 
Ceramic (J) 300-mil DIPs (TOP view 





description 


The ’'AHC574 are octal edge-triggered D-type 
flip-flops that feature 3-state outputs designed 
specifically for driving highly capacitive or 
relatively low-impedance loads. These devices 
are particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 


On the positive transition of the clock (CLK) input, 
the Q outputs are set to the logic levels of the data 
(D) inputs. 


A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low) or the high-impedance state. In the high-impedance state, the outputs neither load nor drive the bus lines 
significantly. The high-impedance state and the increased drive provide the capability to drive bus lines without 
interface or pullup components. 


OE does not affect internal operations of the flip-flop. Old data can be retained or new data can be entered while 
the outputs are in the high-impedance state. 


The SN54AHC574 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74AHC5/74 is characterized for operation from —40°C to 85°C. 





FUNCTION TABLE 
(each flip-flop) 





EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA Information is current as of publication date. Copyright © 1996, Texas Instruments Incorporated 
Products conform to specifications per the terms of Texas Instruments j 


standard warranty. Production processing does not necessarily include 
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logic symbolt 

— 1 

OE Ss 
11 

CLK > 

2 19 

1D io 10 
3 18 

20 a 20 
4 17 

30 a 20 
5 16 

a _____i ‘0 
6 15 

50 en 50 
7 14 

60 Poe ee ea 
8 13 

70 ae 70 
9 12 

ao a 20 


Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 


logic diagram (positive logic) 


1 


OE 


CLK - 


1D 





To Seven Other Channels 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage fange: VeC> sieves stn esvelwalewestae shane ties vaesceaw ecanterewtes tes -0.5Vto7V 
Input voltage range, V; (See Note 1)........ cece ccc eee renee eee eterna nee -0.5Vto7V 
Output voltage range, Vo (see Note 1) ...... ccc cece ce eee etre cece etn eenes -0.5 V to Veco + 0.5 V 
Input clamp current, IK (Vj <0) ..... cece cee eee cece e eee eeeeeeeas sebee eet GL deal vata -20 mA 
Output clamp current, lox (VQ <OOrVQo>VoC) «cece eee eee eee eee eee e nee e ene ees +20 mA 
Continuous output current, lo (VQ =O tO Voc) ... cece ee eee eee tip uuie hae kt tag came mee wees +25 mA 
Continuous current through Voc Or GND .... 1... eee eee nena eeeeeeenaee +75 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DB package .................5. 0.6 W 
DW package ...............65. 1.6 W 

N DACKAdG! 2232 eats a restceed 1.3 W 

| PW package ...............008. 0.7 W 

Storage temperature range, Tyig------ eee eee cette eee teen eee e eee e ene teees —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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UNIT 
V 


recommended operating conditions (see Note 3) 


Vcc Supply voltage 


High-level input voltage 












VIH 






VIL Low-level input voltage 









| 
voo=2V [sof sof a 


Voc =3.3V + 0.3V 
Voc =5V +05V 
Voc =2V 

Voc =3.3V + 0.3V 
Voc =5V +0.5V 
Voc =3.3V + 0.3V 





















High-level output current 





IOH 








IOL Low-level output current 


At/Av Input transition rise or fall rate 


TA Operating free-air temperature 
NOTE 3: Unused inputs must be held high or low to prevent them from floating. 


< 
Q 
©) 
1 
or 
< 
H- 
>) 
ro) 
< 









electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
Ta = 25°C SN54AHC574 | SN74AHC574 
PARAMETER TEST CONDITIONS . UNIT 
MIN” TYP _MAX| MIN MAX 
2V 
aV 
3.8 





N | — 
o;]~o 






IOH = -50 pA 





ft 
Bu 


5V| 44 45 


B 







3.8 





jo) 
on 


flonsama——SSC~S~—S—S tse SSC~i Ce C*dC 
llon=@ma——SS~—Ss— AV ge SSCS~iCt Cid 
: 
Tavp orf 

1 


V 
V 
Vi=VooerGNO__ 
Vo = Voc or GND 10.26 A 
vieVooorGND, io-0 | ssv[ S| SO A 
v=Voc or GND Pevp 3 wf 


eee ape EE 


& 


—s e 
[o) 


+1 
42.5 
40 


‘oD 
Tua 
1a 
oF 


mM 
U 
UL 
p 


IOL = 50 pA | 
loL =4 mA 
ioL=8mA | od 


VOH 

VOL 

loz 

ICC 

Ci 

Co | 











sa TEXAS 
INSTRUMENTS 


POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 3-315 


SN54AHC574, SN74AHC574 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 


SCLS244B - OCTOBER 1995 — REVISED APRIL 1996 





timing requirements over recommended operating free-air. temperature range, 
Vcc = 3.3 V + 0.3 V (unless otherwise noted) (see Figure a 


Setup time, data before CLKT a a 


ining requirements over recommended operating free-air temperature range, 
Voc = 5 V + 0.5 V (unless otherwise noted) (see Figure — 


Pulse duration, CLK high or low a = 
Setup time, data before CLKT P| Shan i eH | ons | 
ih Hold time, deta afer OLKT ee pons 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V+ 0.3 V (unless otherwise dia (see Figure 1) 


FROM TO 
PARAMETER (INPUT) (OUTPUT) 




























SN54AHC574 
Ta = 25°C 
MIN TYP MAX 











LOAD 
CAPACITANCE 


CL= 15 pF 
C_ = 50 pF 


13.2 
12.8 
13 






& 1 oO 
aT Oia 
—_ 

a 
ao 







—afouwf oa 
ottel 
ai Ors 
aro 


af a 
oa 


5S) 


=a] uo 
© 


ie) 


Cy = 50 pF ad 
re 16.7 
Cy = 50 pF 

10.7 16.3 1 18.5 | 


Cy = 50 pF 


*On ae compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 


—_ F ow 


00 
oa 
ak Fak 
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—t F wk F 
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ak fat 
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switching characteristics over recommended operating free-air temperature range, 
Voc = 3.3 V + 0.3 V (unless otherwise noted) (see Figure 1) 


FROM TO 
DAE (INPUT) (OUTPUT) 













LOAD 
CAPACITANCE 






tPHL 


Be 


10.7 16.3 1 185 
10.7 16.3 1 185 
tPHZ 


switching characteristics over recommended operating free-air temperature range, 
Voc = 5 V+0.5 V (unless otherwise noted) (see Figure 1) 


FROM TO = 
PARAMETER (INPUT) (OUTPUT) Ta = 25°C UNIT 
MIN TYP MAX 


CL = 15 pF 130 180 
f MHz 


| G=50pF | 85 6 
tPHL 






C= tepr | 80125 
MHz 
O.=50eF | 6075 
8.5 13.2 1 15.5 
PHL 
= 82128 
t 8.5 13 1 15 
a 
11 16.7 1 19 
LK Cy = 50 pF 
11 16.7 1 19 





















5.6 8.6 1 10 

a a) ET 

a 08 
1 


= 10.5 
tal OE | C, = 15 pF 
1 
LZ poe | 


5.6 8.6 1 10 


ee fe 


* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 
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switching characteristics over recommended operating free-air temperature range, 
Voc = 5 V+0.5 V (unless otherwise noted) en Figure 1) 


| a 
FROM TO LOAD — 
PADS METER (INPUT) (OUTPUT) CAPACITANCE Ta ial 
| MIN TYP MAX wax] MN MAX 
180 


C, = 15pF ee | 
en Cy = 50 pF 


| teat 


a ee 
| tp7H 


output-skew characteristics, C; = 50 pF (see Note 4) 


| SN74AHC574— 
PARAMETER Ta = 25°C Tae T UNIT 


ne saveoav| _18| 15 
u Ww 
oe sveosv] if 


NOTE 4: Characteristics are determined during product characterization and ensured by design. 








noise characteristics, Vog = 5 V, Cy = 50 pF, Ta = 25°C (see Note 5) 


VOL(P) Quiet output, maximum dynamic Vo. 
VoL(v) Quiet output, minimum dynamic VoL. 
VOH(V) Quiet output, minimum dynamic VoH 
VIH(D High-level dynamic input voltage 
VIL(D Low-level dynamic input voltage 
NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 





operating characteristics, Voc = 5 V, Ta = 25°C 





Power dissipation capacitance Noload, f=1MHz | 28| pF 
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PARAMETER MEASUREMENT INFORMATION 


6 Yec 
S1 
O 
From Output es open 
Under Test OGND - 
CL 
(see Note A) i) 
LOAD CIRCUIT 
It ty 
| | 
| | "oC 
Input 50% Vcc 50% Vcc 
OV 
VOLTAGE WAVEFORMS 
PULSE DURATION 
ee Vec 
Input 50% Voc 50% Vcc 


| | ve 


tPLH +> > tPHL 


| | ——= ‘YOu 

| 50% Vec 50% Vee 
l OL 

2 rit 
PLH 

| | VOH 

50% Vcc 50% Vcc 
ret 


VOLTAGE WAVEFORMS 
DELAY TIMES 


In-Phase 
Output 


Out-of-Phase 
Output 


NOTES: A. Cy includes probe and jig capacitance. 


9O DB 


tPLH/tPHL 


tpLz/tpzL 
tpHz/tpZH 





a NCC 
Timing Input x 50% Vcc \ 
| OV 


lk¢——l-— th 
tsy +¢—>) | 
_—— Vec 
Data Input 50% Voc 50% Vcc 
OV 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
Output Voc 
Control \ ¢ 
(low-level | 50% Vcc 50% Voc ss 
enabling) . st 
9 pz ae Bh 

Output _! | ‘PLZ z< na =Vcc 
Waveform 1 | 50% Vc} | VoL +0.3V 
(see Note B) 1 tpHz *- 

Output cs | 

: | eee 
“av “OH 
Waveform 2 ‘ VOH - 0.3 V 
S1 at GND J ENS \ a 
(see Note B) = 
VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 3.ns, ts = 3 ns. 
The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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@ Inputs Are TTL-Voltage Compatible SN54AHCT574... J OR W PACKAGE 
@ EPIC™ (Enhanced-Performance Implanted pelea Roevinaa eet er 


CMOS) Process 


@ High Latch-Up Immunity Exceeds 250 mA 
Per JEDEC Standard JESD-17 


@ Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 





description 


The AHCT574 are octal edge-triggered D-type SN54AHCTS74 ... FI PACKAGE 
flip-flops that feature 3-state outputs designed (TOP VIEW) 
specifically for driving highly capacitive or 
relatively low-impedance loads. These devices 
are particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 


On the positive transition of the clock (CLK) input, 
the Q outputs are set to the logic levels of the data 
(D) inputs. 


A buffered output-enable (OE) input places the 
eight outputs in either a normal logic state (high or 
low) or the high-impedance state. In the 
high-impedance state, the outputs neither load 
nor drive the bus lines significantly. The 
high-impedance state and the increased drive 
provide the capability to drive bus lines without 
interface or pullup components. 


OE does not affect internal operations of the flip-flop. Old data can be retained or new data can be entered while 
the outputs are in the high-impedance state. 


The SN54AHCT574 is characterized for operation over the full military temperature range of —55°C to 125°C. 
The SN74AHCT574 is characterized for operation from —40°C to 85°C. 





FUNCTION TABLE 
(each flip-flop) 


— ia 






| OF CLK OD | 
L as 
L L 
L X 
H X 





EPIC is a trademark of Texas Instruments Incorporated. 
PRODUCTION DATA Information Is current as of publication date. Copyright © 1996, Texas Instruments incorporated 


Products conform to specifications per the terms of Texas Instruments 1] 
standard warranty. Production processing does not necessarily Include E 


testing of all parameters. 
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logic symbolt 

ee | 

OE S 

11 

CLK > | 

2 19 

1D io 1a 
3 18 

20 ena! 20 
4 17 

aD rd 20 
5 16 0 

aD ae a 
6 15 

sD a 50 
7 14 

e0 ss 60 
8 13 

7 ae 70 
9 12 

eo a €a 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 


logic diagram (positive logic) 





To Seven Other Channels 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)? 


Supply vollage Tange; VGC: s.akcedas esas dea rsa ete Si eee ane ee een wanes -0.5Vto7V 
Input voltage range, V; (See Note 1) 2.0... ccc ccc eee ce eee tte e teen ec enn e eee esenens -0.5Vto7V 
Output voltage range, Vo (See Note 1) ..... cece eee reece teen eee tense evens —0.5Vto7V 
Input clamp: current, li (Vi <0 OF Vi SV 66) ciciieis ec icetiw asc we aieeegae en oie nue eae swe ents -20 mA 
Output clamp current, lox (VQ <0 OF VQ > VeC) .. cence terete eee ee eee eee eee e tee ee eens -20 mA 
Continuous output current, lo (Vo =OtO Veo) ..-. ec cece eee ee eee cece eect teen eee eeeees +25 mA 
Continuous current through Voc Or GND ..... 2. ccc ccc cece ee een ecco es ee tnenne +75 MA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DB package ................06- 0.6 W 
DW package ..............005. 1.6W 

NDACKAdG. ace3 ees e yeaa 1.3W 

PW package .........c eee eees 0.7 W 

Storage temperature range, Tstg---. eee cece tet eee e eee ene eens —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions (see Note 3) 


SN54AHCT574 | SN74AHCT574 


7" Supp sees 


7 Low-level input voltage 
Vy] Input voltage 

VO Output voltage 

IOH High-level output current 
lOL Low-level output current 


At/Av Input transition rise or fall rate 





TA Operating free-air temperature 
NOTE 3: Unused inputs must be held high or low to prevent them from floating. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 





















Tasos | SNSSAHCTETA 
PARAMETER TEST CONDITIONS Vcc a UNIT 
A A 
(OH = -50 HA 3.15 865 
OH pH 45V V 
VOL o - 4.5V V 
ae 
aa ane CRT rssvp | 
[leg [vi = Von orane, er ea 





CT 
poh Vom55V | 
PG MieVocor@nD tt 
| So |VYo=Vocor@nD TY 


* On products compliant to MIL-PRF-38535, this parameter does not apply. 
t This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Vcc. 







timing requirements over recommended operating free-air temperature range, Vcc = 5 V+ 0.5 V 


(unless otherwise noted) (see Figure 1) 
i 

Twin Max | win wax [Min Max] NNT 
iw Pulse duration, ClKFighorlow——=—S~CSC‘C—SCS~iTSiCdT=Ci CTS CYC 
Tsu Setuptime databefoeoukT SS SCSC~—“<~sCSC‘ SC‘ OST Os 
[ih _Holdtime,dataatercuT—SCSC*idSCtS CdS SSCs — 
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switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V+0.5 V (unless otherwise noted) (see Figure 1) 


a ie ae ae mw 
PARAMETER (INPUT) (OUTPUT) CAPACITANCE sae 25°C 
| 3 [MIN TYP MAX | wax] MN MAK 
ee ek fl 


ei aaa 


ee _— 
ee 
(PHL 
a ae : 
vu 
C. = 50 pF 
a 7 10.1 1 11.5 


*On ae compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 





switching characteristics over recommended operating free-air temperature range, 
Vec = 5 V+ 0.5 V (unless otherwise noted) (see Figure 1) 


[—~SsCéSN4AHCTS74._—— 
are 
CAPACITANCE AS = a ee peg 
TYP MAX 
C= 15 pF ce 
Biaiilbed x MHz 
CL=50pF | 8 15 | 75 | 


ss se] 


PHZ Cl = 15 pF 
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SN54AHCT574, SN74AHCT574 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 


SCLS245B —- OCTOBER 1995 — REVISED APRIL 1996 





output-skew characteristics, C; = 50 pF (see Note 4) 










SN74AHCT574 
PARAMETER Voc Ta = 25°C 


NOTE 4: Characteristics are determined during product characterization and ensured by design. 


noise characteristics, Vcc = 5 V, C_ = 50 pF, Ty = 25°C (see Note 5) 


PARAMETER 


SN74AHCT574: 






UNIT 


VOL(P) Quiet output, maximum dynamic Vo. a) ae 


< 









< 


VOL(v) Quiet output, minimum dynamic VoL ae a 
VOH(V) Quiet output, minimum dynamic VoH eS ka 
VIH(D High-level dynamic input voltage | foes ee 
VIL(D Low-level dynamic input voltage | 
NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 









< 









< 









< 





operating characteristics, Voc = 5 V, Ta = 25°C 


PARAMETER | TEST CONDITIONS UNIT 
Cod Power dissipation capacitance Noload, f= 1MHz 








wy TEXAS 
INSTRUMENTS 


POST OFFICE BOX 655303 @ DALLAS, TEXAS 75265 3-325 


SN54AHCT574, SN74AHCT574 


OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 


WITH 3-STATE OUTPUTS 


SCLS245B - OCTOBER 1995 — REVISED APRIL 1996 


PARAMETER MEASUREMENT INFORMATION 


o Yee 
8 1000 Q S17 o 
From Output Open 
Under Test O GND 
CL 
(see Note A) 
— 
LOAD CIRCUIT 
k¢———— tw —_—__p 
! | 3V 
Input 15V 1.5V 
OV 
VOLTAGE WAVEFORMS 
PULSE DURATION 
—-————— 3V 
put 1.5V 1.5V 
| | OV 
t —\q——-» | 
‘ae | “—>- tPHL 
. | ——-— VOH 
Output 1.5V 1.5V 
VOL 
VOLTAGE WAVEFORMS 
DELAY TIMES 
NOTES: A. Cy includes probe and jig capacitance. 


OO OD; 


tpLH/tPHL 


tpLz/tpzL 
tpHz/tpZH 





———3V 
Timing Input # 1.5V \ 
| OV 


l¢—p— th 
tsu bq» | 
| | a 3V 
Data Input 1.5V 1.5V 
ov 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
Output 3V 
Control | 
(low-level : 1.5V 1.5V 
enabling). |, |. 
g) tpzL > ke — | ie 
Output ~ Voc 
Waveform 1 ! 15V | | 
S1toVcc | VoL + 0.3 V Vo 
(see Note B) | tpHz > “- 
tpzH-y 
Output | Ue es eae VoH 
Waveform 2 15V VOH - 0.3 V 
$1 to OPEN : 
(see Note B) =O0OV 
VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

~ Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 3.ns, tf = 3 ns. 
. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54AHC16240, SN74AHC16240 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


SCLS326 — MARCH 1996 






@ Members of the Texas Instruments ' _ SN54AHC16240... WD PACKAGE 
Widebus™ Family SN74AHC16240... DL PACKAGE 
(TOP VIEW) 


@ Operating Range 2-V to 5.5-V Voc 


@ EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 


@ Distributed Vcc and GND Pin Configuration 
‘Minimizes High-Speed Switching Noise 


@ Flow-Through Architecture Optimizes PCB 
Layout 


@ Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) Package and 
380-mil Fine-Pitch Ceramic Flat (WD) 
Package Using 25-mil Center-to-Center 
Spacings 


description 


The ’AHC 16240 are 16-bit buffers and line drivers 
designed specifically to improve both the 
performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. These devices can be 
used as four 4-bit buffers, two 8-bit buffers, or one 
16-bit buffer. These devices provide inverting 
outputs and symmetrical active-low output- 
enable (OE) inputs. 


The SN74AHC16240 is available in TI’s shrink 
small-outline package (DL), which provides twice 
the I/O pin count and functionality of standard 
small-outline packages in the same printed- 
circuit-board area. 


The SN54AHC 16240 is characterized for operation over the full military temperature range of —55°C to 125°C. 
The SN74AHC16240 is characterized for operation from —40°C to 85°C. 





FUNCTION TABLE 
(each 4-bit buffer) 


INPUTS OUTPUT 
por A CY 


L H L 
L L H 
H X Z 






EPIC and Widebus are trademarks of Texas Instruments Incorporated. 
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16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


SCLS326 ~- MARCH 1996 





logic symbolt 
10E : ~ 
o0E 48 ~ 
30E 25 a 
SE 24 ~ 
1A. — 1 #1V] eat 
1A2 — a. > ty 
283 — a - avs 
ona — Es 1 ava 
3a2 — a. *. aye 
383 — a; 6 ays 
3A4 a : 7 ava 
sag — aera < oS avs 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
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logic diagram (positive logic) 














SN54AHC16240, SN74AHC 16240 


16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


SCLS326 —- MARCH 1996 


10E 30E 

1A1 1Y1 3A1 3Y1 

1A2 1¥2 3A2 3Y2 

1A3 1¥3 3A3 3Y3 

1A4 1¥4 3A4 3Y4 

20E 40E 

2A1 2y1 4A1 4Y1 

2A2 2Y2 4A2 4Y2 

2A3 2Y3 4A3 4Y¥3 

2A4 2Y4 4A4 4Y4 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply Voltage: lange: VicG...itgactsentiatestiate cesta oreo rine sive niawds see ours —0.5Vto7V 
Input voltage range, V; (See Note 1) ........ cece ccc eee ete eee cent eee een eeeees —0.5Vto7V 
Output voltage range, Vo (see Note 1) ....... 0. eee eee eee eee eee eee —0.5 V to Voc + 0.5 V 
Input clamp current, Ij (Vj <O Or Vi > VOC)... eee ccc eee eee eee eee e ee te teen teen e eens -20 mA 
Output clamp current, lox (VQ <O Or VQ > Voc) -. eee eee cece ett tee eee e eee teen teen eee +20 mA 
Continuous output current, Io (VO =OtO VEG) ..- cece eee eee tenet eee e eee eee nee e eens +25 mA 
Continuous current through each Voc or GND ... occ eee eens +75 mA 
Maximum power dissipation at Ta = 55°C (in still air) (See Note 2): DL package ................... 1.2W 


Storage temperature range, Tstg 


Pg Unuy eee ie Sha aac ares a warnla Rik haa eee ated era —65°C to 150°C 


Tt Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 
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16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
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recommended operating conditions (see Note 3) 


a or 
v 
Nog=s8v [30s “as 

















VIH High-level input voltage 








VIL Low-level input voltage 














Vi 
Vo 


Input voltage 
Output voltage 





IOH High-level output current 









lOL Low-level output current 





vec=sr0sv | SiC 
Voo=33e03v | — to ——=—S——=*004 
At/Av Input transition rise or fall rate 
Voo=5205v | aot SSC 
Operating free-air temperature SS 








‘on 3: Unused inputs must be held high or low to prevent them from floating. 


electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 


: Ta = 25°C SN54AHC16240 | SN74AHC16240 
PARAMETER TEST CONDITIONS 
MIN TYP _WAX[ MIN MAX MIN MAX 











Cav] 2 [1 [2 | 
IO = -50 A av[ 203 | 20 +) 28 
Vol wsv[ 444s 4a sid aa idCV 
iou= ama avi 2s —*i| eae «dC 
isv) 30 —S=«dtCiw Sid 
ei v 
flous4maA—SSCS~—S sv SSCSC~t | CC 
ee rasv[osef spa 
Se —<—— 
Vi=Vcoc or GND 5.5 V 
[Control nputs mea een i. 
footer, fee] seas] a] ee] 
Ico M=VocorGND, lo=0_ [55Vp TOA 
a CT A a A a SMM | ae 
[co |[vo=Vecorend——+i| svy as —«|SSC~dsC(CSCSdS 





t The parameter loz includes the input leakage current. 
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SN54AHC16240, SN74AHC16240 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


SCLS326 — MARCH 1996 


aa characteristics over recommended operating free-air temperature 
Vcc = 3.3 V + 0.3 V (unless otherwise noted) (see dich 1) 


range, 





* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 


switching characteristics over recommended operating free-air temperature 
Voc = 5 V+0.5 V (unless otherwise noted) (see Figure 1) 


PARAMETER FROM TO LOAD AS = 25°C SN54AHC16240 | SN74AHC16240 
gxrum_| feurrum [oaracmance [wan _rve_wax| saw wax] ian WAX 
a a 
eo Cy = 15 pF 
PHL 
mee CL = 15 pF 
a 4773 
ae Cy = 15 pF 


| tPHL | 


| tpze 


: aS er compliant to MIL-PRF-38535, this parameter is ensured but not eee tested. 

















output-skew characteristics, C; = 50 pF (see Note 4) 


SN74AHC16240 
PARAMETER Vcc TA = 25°C 


ae savi0av 
u 
=) : 5V+0.5V 


NOTE 4: Characteristics are determined during product characterization and ensured by design. 





range, 











UNIT 
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WITH 3-STATE OUTPUTS 
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/ 





noise characteristics, Vcc = 5 V, Cy = 50 pF, Ta = 25°C (see Note 5) 


SN74AHC16240 
PARAMETER | MIN. TYP MAX NIT 
VOL(P Quiet output, maximum dynamic VoL FOB 
VOL(V) Quiet output, minimum dynamic VoL a 
VOH(V) Quiet output, minimum dynamic VOH 


| ViIRYD High-level dynamic input voltage 


VIL(D' Low-level dynamic input voltage P18 


NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 


Cc 
<j<|;<j;<j]< 


operating characteristics, Voc = 5 V, Ty = 25°C 


| PARAMETER TEST CONDITIONS | TYP] UNIT 
Coc Power dissipation capacitance Noload, f=1MHz 









PARAMETER MEASUREMENT INFORMATION 





o Yee 
1 ka S1/” © Open | tPLH/tPHL 
Under Test — GND tpHz/tezH 
CL 
(see Note A) a 
LOAD CIRCUIT 
Output 
Control Vcc 
nen aes Voc (low-level 50% Voc 50% Vcc 
Input 50% Vcc 50% Vcc enabling) ){ 4 —--— - OV 
| | OV tpzL —> me | le 
| | le—»-- Output | tpLz > 
tPLH ¢—> PHL p PLZ s 
een : | | | Von Waveform 1 | eae f ~ Vcc 
PF eke S1toV oVC 
In-Phase ! 50% Vor 50% Voc Pd ae ! VoL + 0.3 V 
Output Vv | 
| | OL , | LtPHz Oe 
= | \¢—>- tpl PZH -> | 
| ——> | | ———— VOH 
Vv Output 0 VoH- 0.3 V 
| | OH 50% Vcc 
Out-of-Phase ° ° Waveform 2 
50% Vcc 50% Vcc =OV 
Output ae VG Sito GND . 
0 (see Note B) 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
DELAY TIMES ENABLE AND DISABLE TIMES 


NOTES: A. Cy includes probe and jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. - 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 3 ns, tf = 3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54AHCT16240, SN74AHCT16240 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


SCLS333 —- MARCH 1996 






@ Members of the Texas instruments SN54AHCT16240... WD PACKAGE 
Widebus™ Family SN74AHCT16240... DL PACKAGE 
(TOP VIEW) 


@ Inputs Are TTL-Voltage Compatible 


@ EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 


@ Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 


@ Flow-Through Architecture Optimizes PCB 
Layout 


@ Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) Package and 
380-mil Fine-Pitch Ceramic Flat (WD) 
Package Using 25-mil Center-to-Center 
Spacings 


description 


The ’AHCT16240 are 16-bit buffers and line 
drivers designed specifically to improve both the 
performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. These devices can be 
used as four 4-bit buffers, two 8-bit buffers, or one 
16-bit buffer. These devices provide inverting 
outputs and symmetrical active-low output- 
enable (OE) inputs. 


The SN74AHCT16240 is available in TI’s shrink 
small-outline package (DL), which provides twice 
the I/O pin count and functionality of standard 
small-outline packages in the same _ printed- 
circuit-board area. 





The SN54AHCT 16240 is characterized for operation over the full military temperature range of —-55°C to 125°C. 
The SN74AHCT16240 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 
(each 4-bit buffer) 


INPUTS OUTPUT 
ae 


L H LE 
L L H 
H X Z 





EPIC and Widebus are trademarks of Texas Instruments Incorporated. 
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logic symbolt 
1 
48 


25 
24 


47 


i. > Qo ND = 
: ofl AA a 
J | ff Y/Y 


2 

iAi - i iv : 1¥i 

2 oh 

143 — ee :. =, «18 

1A4 — ee. =, «(A 

2A2 ; ee | 2v2 
38 a 11 

2A3 a . 2Y3 

24 — | COP a OY 

aat Pt VAR vend 

3A2 eeeeren | av2 
33 ie 16 

3A3 3Y3 
32 e 17 

3A4 3Y4 
30 g 19 

4A1 oe a6 4Y1 

4A2 ee | 4v2 
27 g 22 

4A3 oa = 4Y3 

a4 Si avs 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
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logic diagram (positive logic) 








SN54AHCT16240, SN74AHCT16240 








16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


SCLS333 —- MARCH 1996 


10E 30E 

1A1 1Y1 3A1 3Y1 

1A2 1Y¥2 3A2 3Y2 

1A3 1¥3 3A3 3Y3 

1A4 1¥4 3A4 3Y4 

20E 40E 

2A1 2y1 4A1 4Y1 

2A2 2Y2 4A2 4Y2 

2A3 2Y3 4A3 4Y3 

2A4 2¥4 4A4 4Y4 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)T 

Supply: voltage (ange, VGG. vaivatsaadetes beasde deed pense eawhshes utter nkewestewas —~0.5Vto7V 
Input voltage range, V; (see Note 1)......... cee eee ee eee rene teen eee enees —-0.5Vto7V 
Output voltage range, Vo (See Note 1) ......... cece cece eee eee eee eee ee enees -0.5Vto7V 
Input clamp current, lic (Vp-<:0 OF Vi VGC) snk oes ews eee Ss Bassin ees Masuwr ede case eeaes -20 mA 
Output clamp current, lox (VO <OOFrVO> VEC) «cece cence ee tect eee eee eee e eee eeeenees —20 mA 
Continuous output current, 16:(VG= 010 VGC) siece cise tas kee scat tian cde atau ewe deiwwde +25 mA 
Continuous current through each Voc or GND .... 1. cece eee eee eee e anes +75 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DL package ................... 1.2W 


Storage temperature range, Tstg 


poses De Vetne Meee usecase em aatowen Me GaweM eeu se nae —65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 
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SCLS333 - MARCH 1996 





recommended operating conditions (see Note 3) 


Supply voags ea a 


7 High-level input voltage . i i 
VIL Low-level input voltage i) ee 
Vi___Input volage [ost 0 | 
Vo Output voltage 0 Vec 0 Vec V 


IOH High-level output current 


At/Av Input transition rise or fall rate 


Operating free-air temperature —40 85 


ran 3: Unused inputs must be held high or low to prevent them from floating. 





electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) | 
Ta = 25°C SNS4AHCT16240 | SN74AHCT16240 
TEST CONDITIONS UNIT 
MIN, TYP__MAX| MIN MAX 
IOH =—50 pA 3.65 


IOH =—-8 mA 


ioL= 501A a0 sx ar 


PARAMETER 


3.15 


3.15 
OL 8 mA 0.44 


o 5.5 V 
= Vcc or GND 
van Voc or GND 


*On 2 compliant to MIL-PRF-38535, this parameter does not apply. 
tT This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Vcc. 


Alact an input at 3.4 V, 
CC Other inputs at GND or Vcc 
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SN54AHCT 16240, SN74AHCT16240 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
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switching characteristics over recommended operating free-air temperature range, 
Voc = 5 V + 0.5 V (unless otherwise noted) (see Figure 1) 


FROM TO LOAD Ta = 25°C 
PARAMETER (INPUT) | (OUTPUT) | CAPACITANCE 


a 
tPHL 

= 
= 
tPZL 
tpy7* = | 

” 
tPHL 

- 
PZH OE 
t —_ 
tPLZ | 


* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 





output-skew characteristics, C; = 50 pF (see Note 4) 


. SN74AHCT16240 
PARAMETER Voc Ta = 25°C 
tsk Oo Output skew | 


NOTE 4: Characteristics are determined during product characterization and ensured by design. 





noise characteristics, Voc = 5 V, Cy = 50 pF, Ta = 25°C (see Note 5) 


VOL(P Quiet output, maximum dynamic VOL ae | ae 
VOL(V Quiet output, minimum dynamic Vo. a 
VOH(V) Quiet output, minimum dynamic VOH 
VIH(D High-level dynamic input voltage 


VILID Low-level dynamic input voltage Po 0.8 | 


NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 

































operating characteristics, Voc = 5 V, Ta = 25°C 


| | PARAMETER TEST CONDITIONS UNIT 
Cog Power dissipation capacitance No load, f = 1 MHz 
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PARAMETER MEASUREMENT INFORMATION 





9 Yec 
1 ko yO tPLH/tPHL 
From Output Open fone 
Oo ‘ 
Under Test ica 
GND PHZ/tpZH 
CL : 
(see Note A) | 
= Output $V 
Control 
LOAD CIRCUIT (low-level | 1.5V 1.5V i 
enabling). | ,. 7777 
nm | | | 
Input al al se Output | ! tpLz ie aNE6 
: i : 1.5V sy sibel t 1 ! 1.5V l | VoL «0.3V 
—\¢—_ an Se VOL 
'PLH | see Note B | |. 
| | ¢—>— tpn | LtPHzm 
| | tPzH-> , 
| ——— VoOH Output l | ———— Voy 
Output 15V 41.5V vaya i fi5v K Von -0.3V- 
VOL (see Note B) =OV 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
DELAY TIMES ENABLE AND DISABLE TIMES 


NOTES: A. C, includes probe and jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, tr =3 ns, tf = 3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54AHC16244, SN74AHC16244 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 






@ Members of the Texas Instruments SN54AHC16244...WD PACKAGE 
Widebus™ Family SN74AHC16244... DGG OR DL PACKAGE 
(TOP VIEW) 


@ Operating Range 2-V to 5.5-V Voc 


@ EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 


@ Distributed Voc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 


@ Flow-Through Architecture Optimizes PCB 
Layout 


@ Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mil Center-to-Center Spacings 


description 


The ’AHC 16244 are 16-bit buffers and line drivers 
designed specifically to improve both the 
performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. These devices can be 
used as four 4-bit buffers, two 8-bit buffers, or one 
16-bit buffer. These devices provide true outputs 
and symmetrical active-low output-enable (OE) 
inputs. 


The SN74AHC16244 is available in Tl’s shrink 
small-outline (DL) and thin shrink small-outline 
(DGG) packages, which provide twice the I/O pin 
count and functionality of standard smaill-outline 
packages in the same printed-circuit-board area. 





The SN54AHC16244 is characterized for operation over the full military temperature range of —55°C to 125°C. 
The SN74AHC16244 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 
(each buffer) 


ear OUTEET 
H 

L L L 

H Xx Z 





EPIC and Widebus are trademarks of Texas Instruments Incorporated. 
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SN54AHC16244, SN74AHC16244 | 
16-BIT BUFFERS/DRIVERS 


WITH 3-STATE OUTPUTS 


' SCLS327 - MARCH 1996 


logic symbolT 








47 
46 
44 
43 
41 
40 
38 
37 
36 
35 
33 
32 
30 
29 
27 
26 


1 1V 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
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logic diagram (positive logic) 


1A1 
1A2 
1A3 


1A4 


2A1 
2A2 
2A3 


2A4 








30E 
1Y1 SA1 
1¥2 3A2 
1¥3 3A3 
1¥4 3A4 

40E 
2Y1 4A1 
2Y2 4A2 
2Y3 4A3 
2Y4 4A4 








3Y1 
3Y¥2 
3Y3 


3Y4 


4Y1 
4Y2 
4Y3 


4Y4 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


SUppIY VOIIAGE 1anGe; VGO* aire cteiteceneseccede lle oea tee eee sents ees eteaeet —0.5Vto7V 
Input voltage range, V; (See Note 1) ...... 0. cee cee cee c ee eee entree een eens —-0.5Vto7V 
Output voltage range, Vo (see Note 1) ....... 2. eee eee cece eee treet e eens —0.5 V to Voc + 0.5 V 
Input-clamp. current, lie (Vj< 0 OF Vi > VEG) cecsn seer cue tebtceseeaeee Raden cee hehe sds bees -20 mA 
Output clamp current, IoK (VQ <OOrVQo>VeC) .-- cece eee ete ee te eee eee eee e eee eee eees +20 mA 
Continuous output current, lo (VO =0 tO Voc) ix ceseec ed Hiss tha eee tew nee ge wees weds ees +25 mA 
Continuous current through each Voc Or GND ... 1... eee eee eee eee ees +75 MA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DGG package ................ 0.85 W 

DL package <cei esate eas eeaes 1.2 W 


Storage temperature range, Tstg 


Sa Rinmet inva tet acarel dane oie Shee Shea sna es ee —65°C to 150°C 


tT Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 
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recommended operating conditions (see Note 3) 


SN54AHC16244 | SN74AHC16244 
MIN MAX] MIN MAX| 


Veo Supphyvotage [2 ss| 2 ssl v 





Vi High-level input voltage v 
Nog=ssv [eas 3a 
TET 

Vi Lowdevel input voltage [PS ST BASEN Ae 


Voo=55V ee 
input volage [—o_s5[ 0 s5[ v__ 
Ouiputvotage [0 veo! cof v_| 











a a 
IOH High-level output current Voc=3.3203V | 4 4 
ELEC 1 aioe eee) SER) Ce 

lot Low-level output current 
Veo=5205v | 
a 

At/Av Input transition rise or fall rate ns/V 

Voc=5#05V | O20 

Operating free-air temperature 


| cE 3: Unused inputs must be held high or low to prevent them from floating. 


electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 


Ta = 25°C SN54AHC16244 NAC 
PARAMETER TEST CONDITIONS Voc 






af ee ee 
Vou EC v 
LS 
i) CT TT CTE 
VoL TT v 
flousama——SSCS—~*d av SCPC 
fion=ema———S—~w as] SC | | te 
eee fee 
rao ef ef ee] 
a CPT CTS OS 111 Sam RST SNM 
es CE aA AE SS.) RNASE DMRS SR 






(Co Y= VecorGND SV 8 
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SN54AHC16244, SN74AHC16244 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 


SCLS327 - MARCH 1996 


able characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V + 0.3 V (unless otherwise noted) (see Figure 1) 


PARAMETER FROM TO LOAD As 25°C SN54AHC16244 | SN74AHC16244 
(INPUT) (OUTPUT) {| CAPACITANCE TYP MAX [MIN MAX | 

8.4 
ae Cy = 15 pF 

z 
Cy = 15 pF 

eee 10.6 

9.7 
Cy = 15 pF 

ee Eo 9.7 










UNIT 





=afu 
th 
Oo 
af a 
er oe 
oO} oO 











— 


12.5 
12.5 


12.5 
12.5 


i 


13.5 
13.5 


13.5 
13.5 


i 


=e 
= am 
C c 11.9 


* On products compliant to MIL-PRF-38535, this parameter is ensured but not ——— tested. 


— 
== 
Oo 
— 
oak 
oO 





ary 
— 
Oo 


_ — Ff 

o =~] io) 
— J 1 
— | 2 
— jf 


fifa 
=afoi}f oo 
O1n; oO 


4 
a 
o 





switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V+ 0.5 V (unless otherwise noted) (see Figure 1) 


PARAMETER FROM TO LOAD —A= 25°C SN54AHC16244 | SN74AHC16244 
altel cela Ad Lescetlenle ue 


tPHL” 


= 
a 


| tpz, | 
| 


* On products compliant to MIL-PRF-38535, this parameter is ensured but not eevee tested. 





output-skew characteristics, C; = 50 pF (see Note 4) 


SN74AHC16244 
PARAMETER Ta = 25°C a UNIT 


ce ee a ee ee 
utput SKEW 
foo) comet ape 


NOTE 4: Characteristics are determined during product characterization and ensured by design. 
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noise characteristics, Vcc = 5 V, Cy = 50 pF, Ta = 25°C (see Note 5) 


| PARAMETER 
MIN TYP MAX 
3.5 


VOL(P Quiet output, maximum dynamic VoL . 

VOL(V Quiet output, minimum dynamic Vo. 

VOH(v) Quiet output, minimum dynamic Voy a aa 
5 


NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 


VIH(D 
VIL(D 


Low-level dynamic input voltage 


High-level dynamic input voltage 


operating characteristics, Voc = 5 V, Ta = 25°C 


PARAMETER | TEST CONDITIONS UNIT | 
Cod Power dissipation capacitance No load, f= 1 MHz | 8.6] pF | 
PARAMETER MEASUREMENT INFORMATION 
o Yee 
1kQ S17” © Open tPLH/tPHL 
Under Test GND tpHz/tpzH 
CL 
(see Note A) si 
LOAD CIRCUIT 
Output 
Control Voc 
eon apie a Vec (low-level 50% Voc 50% Voc 
Input 50% Voc 50% Vcc enabling) ) 4 — — OV 
| l OV tpzL —> ae | 
| | le—pt Output | tpLz > 
tPLH —¢—> PHL pu PLZ _ 
oe : e | Pe sate Ven Waveform 1 | ae : ~ Vcc 
In-Phase / |! \ S1 to Voc | hss VoL + 0.3 V 
Output | 50% Voc 50% Voc (see Note B) | Ee Vo 
| | VOL ‘ | EL tPHz— 
tPHL —¢—>} k¢—P'—  tpLH PZH-> = l ies, 
| V Output | Von-0.3v OF 
0, . 
Out-of-Phase a Waveform 2 Ya x 
50% Vcc 50% Vcc =OV 
Output tere Vey: S1 to GND 
(see Note B) 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
DELAY TIMES ENABLE AND DISABLE TIMES 


NOTES: A. Cy includes probe and jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 3 ns, ty = 3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 
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Figure 1. Load Circuit and Voltage Waveforms 
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SN54AHCT16244, SN74AHCT16244 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
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@ Members of the Texas Instruments SN54AHCT16244...WD PACKAGE 
Widebus™ Family SN74AHCT16244.... DGG OR DL PACKAGE 
(TOP VIEW) 


@ Inputs Are TTL-Voltage Compatible 


@ EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 


@ Distributed Voc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 


@ Flow-Through Architecture Optimizes PCB 
Layout 


@ Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mil Center-to-Center Spacings 


description 


The ’AHCT16244 are 16-bit buffers and line 
drivers designed specifically to improve both the 
performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. These devices can be 
used as four 4-bit buffers, two 8-bit buffers, or one 
16-bit buffer. These devices provide true outputs 
and symmetrical active-low output-enable (OE) 
inputs. 


The SN74AHCT16244 is available in Tl’s shrink 
small-outline (DL) and thin shrink small-outline 
(DGG) packages, which provide twice the I/O pin 
count and functionality of standard small-outline 
packages in the same printed-circuit-board area. 


The SN54AHCT 16244 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74AHCT 16244 is characterized for operation from —40°C to 85°C. 





FUNCTION TABLE 
(each buffer) 


INPUTS OUTPUT 
}or A CY 


L H H 
L L L 
H X Z 






EPIC and Widebus are trademarks of Texas Instruments Incorporated. 
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logic symbolt 
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wl, 
om 
q 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
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logic diagram (positive logic) 


1A1 
1A2 
1A3 


1A4 


2A1 
2A2 
2A3 


2A4 








30E 
1¥1 3A1 
1¥2 3A2 
1¥3 3A3 
1¥4 3A4 

40E 
2Y1 4A1 
22 4A2 
2Y3 4A3 
24 4A4 








3yY1 


3Y2 


3Y3 


3Y4 


4Y1 


4Y2 


4Y3 


4Y4 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)tT 


Supply Vollage Tange: VGC srs osci ceed secs ae Bieter eae et wieuiwienere th. -0.5Vto7V 
Input voltage range, V; (see Note 1) ..... 0... eee ccc cece terre teen nee eeee —-0.5Vto7V 
Output voltage range, Vo (See Note 1) ....... 2... eee cece eee e eee ete e eee eens -0.5Vto7V 
Input clamp current, liq (Vj <O Or Vi > Voc)... cee eee eee eee eee tenet nee tenn eeenes —20 mA 
Output clamp current, lox (VQo<O Or VQO>VoC) .. eee cece eect e eee e tenet eee eee ne eeee -—20 mA 
Continuous output current, Io (VQ =OtO Voc) ..- eee e eee eeeeeee tee e eee e eee e teen eens +25 mA 
Continuous current through each Voc Or GND ... 2. eee e tee e nen eeees +75 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DGG package ................ 0.85 W 

DL Package: cock ce sneecnsaces 1.2W 


Storage temperature range, Tsig 


tT Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 
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recommended operating conditions (see Note 3) 


SN54AHCT 16244 SN74AHCT 16244 UNIT 
[MIN MAX 


Veo Supply votage [45 55 45 585 
VIH High-level input voltage 
VIL Low-level input voltage 
Vy Input voltage | 
_ 0 Vc 


Vo Output voltage Vcc 








5 
V 
At/Av Input transition rise or fall rate F280] ae 7 
TA Operating free-air temperature | —55 125 | 40 85} °c | 


NOTE 3: Unused inputs must be held high or low to prevent them from floating. 


IOH High-level output current 


MAX | 

5 5.5 | 
[855 | 
0 CC 

20 | 

0 85 | 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


| | Ta = 25°C 
PARAMETER TEST CONDITIONS Vcc 
MIN TYP WAX] MIN MAX: 
VOH 


a 


Vo = Vcc or GND 5 


|= Vcc or GND 5. ; 
=VocorGnD, io-0 | ssv[ Sd 


V 
V 
One input at 3.4 V, 
Other inputs at GND or Voc 


Vi = Voc or GND 
Vo = Vcc or GND 


* On products compliant to MIL-PRF-38535, this parameter does not apply. 
tT This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Voc: 
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switching characteristics over recommended operating free-air temperature range, 
Voc = 5 V+ 0.5 V (unless otherwise noted) (see Figure 1) 





* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 


output-skew characteristics, C; = 50 pF (see Note 4) 













SN74AHCT16244 
PARAMETER Voc Ta = 25°C pn Max UNIT 


NOTE 4: Characteristics are determined during product characterization and ensured by design. 


Output skew 





noise characteristics, Vcc = 5 V, Cy = 50 pF, Ta = 25°C (see Note 5) 


PARAMETER 


VOL(P Quiet output, maximum dynamic VoL fom 
4.1 






SN74AHCT 16244 
UNIT 
MIN TYP MAX 











VOL(V Quiet output, minimum dynamic Vo. 
VOH(v) Quiet output, minimum dynamic VOH ie (ae ee 











VIH(D High-level dynamic input voltage 
VIL(D fd eee 


NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 











Low-level dynamic input voltage 





operating characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS TYP | UNIT 





Cod Power dissipation capacitance Noload, f=1MHz 8.2 
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PARAMETER MEASUREMENT INFORMATION 





o Yee 
: 1kQ S17” © open | tpLH/tPHL 
From Output P hl 
Under Test O f 
GND tPHZ/tPZH 
. CL 
(see Note A) i) 
= Output | av 
Control 
LOAD CIRCUIT (low-level | aad Lee a 
enabling) —s—s§$£|— wi (‘ 
9) tpzi —> ie | | 
Input 15V | ky. Output | | 'PLZ as ie = Voc 
| i ov ve | 1SY | Avo .0.3V 
tpLH —¢——» | see Note B | 
| ! +> tPHL ae > Pte —>| (- 
| ——— Von Output | es VoH 
Output 1.5V 1.5V poebnagilt : L15V XK Vou -0.3V 
VOL (see Note B) uy, 
VOLTAGE WAVEFORMS ; VOLTAGE WAVEFORMS 
DELAY TIMES . ENABLE AND DISABLE TIMES 


NOTES: A. CO includes probe and jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, tr = 3 ns, tf =3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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@ Members of the Texas Instruments SN54AHC16245...WD PACKAGE 
Widebus™ Family SN74AHC16245 .... DGG OR DL PACKAGE 
(TOP VIEW) 


@ Operating Range 2-V to 5.5-V Voc 


@ EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 


® Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 


® Flow-Through Architecture Optimizes PCB 
Layout 


@ Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mil Center-to-Center Spacings 


description 


The ’AHC16245 are 16-bit (dual-octal) 
noninverting 3-state transceivers designed for 
synchronous two-way communication between 
data buses. The control-function implementation 
minimizes external timing requirements. - 


These devices can be used as two 8-bit 
transceivers or one 16-bit transceiver. They allow 
data transmission from the A bus to the B bus or 
from the B bus to the A bus, depending upon the 
logic level at the direction-control (DIR) input. The 
output-enable (OE) input can be used to disable 
the device so that the buses are effectively 


isolated. 


The SN74AHC16245 is available in Tl’s shrink small-outline (DL) and thin shrink small-outline (DGG) packages, 
which provide twice the I/O pin count and functionality of standard small-outline packages in the same 
printed-circuit-board area. 





The SN54AHC16245 is characterized for operation over the full military temperature range of —55°C to 125°C. 
The SN74AHC16245 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 
(each 8-bit section) 


INPUTS 
OPERATION 


B data to A bus 
A data to B bus 
Isolation 








EPIC and Widebus are trademarks of Texas Instruments Incorporated. 
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10E 
1DIR 


20E 
2DIR 


1A 


1A2 
1A3 
1A4 
1A5 
1A6 
1A7 
1A8 
2A1 


2A2 
2A3 
2A4 
2A5 
2A6 
2A7 
2A8 







3 EN1 [BA] 
3 EN2 [AB] 


G6 


6 EN4 [BA] 
6 EN5 [AB] 
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36 
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26 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
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23 


1B1 


1B2 
1B3 
1B4 
1B5 
1B6 
1B7 
1B8 
2B1 


2B2 
2B3 
2B4 
2B5 
2B6 
2B7 
2B8 


1A1 


SN54AHC 16245, SN74AHC16245 
16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


SCLS328 —- MARCH 1996 


logic diagram (positive logic) 


1 24 


1DIR 2DIR 


48 7. 25 


2A1 


1B1 2B1 


onan anenend = 


To Seven Other Channels To Seven Other Channels 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)tT 


Supply Voltage fange. NGG sss se cote eek eat tee deen sad teewed eke aheeecee exes —0.5Vto7V 
Input voltage range, V, (see Note 1) .... 0... ccc eect eee recente eee ee en eeee -0.5Vto7V 
Output voltage range, Vo (See Note 1) ...... cece cece eter ete eee ee eee —0.5 V to Veo + 0.5 V 
Input clamp current, liq (Vj <O Or Vip > Voc) 22. e ccc eee eee eee eee e cent eee eennes -—20 mA 
Output clamp current, lox (VO <O Or VQ> Ve) .. cece eee cette eee eee tence en eeeees +20 mA 
Continuous output current, Io (VQ =OtO Veo) ..- cece cece eee eee een eee eee e eens +25 mA 
Continuous current through each Voc or GND ..... 2... eee eee eee eens +75 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DGG package ................ 0.85 W 

DiPACKaAGS a isees techs acautee 1.2W 
Storage temperature range, Isig..--- ee eet e eet e eee eee e eee eee e eee —65°C to 150°C 


Tt Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 
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recommended operating conditions (see Note 3) 


SN54AHC16245 | SN74AHC16245 
a_i an 


Supply voltage 





Vi Hightevel input voltage = 
Le 
Voc=2vOYSSCSC~*«tS 

VIL Low-level input voltage yee =3V 0.9 ie V 

aS SAT SI RE aE CR 


Ce SC) 
CORT aS | iM Be 

See ee 
| lOL Low-level output current Roo=29z050 3.3+0.3 V Po | —* 7 Sear | 
(oc ae ROO | emo \ acl 


= Voo=89203V 
At/Av Input transition rise or fall rate ns/V 
Voo=5t05v | SO] 
TA Operating free-air temperature —55 125 ~40 85 


NOTE 3: Unused inputs must be held high or low to prevent them from floating. 





electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 


Ta = 25°C SN54AHC16245 | SN74AHC16245 
PARAMETER TEST CONDITIONS 
MIN TYP_WAX| MIN _MAX| MIN MAX. 









lon =-50uA sv] 20s | 29 | 29 
Von a ee te v 
CC 
CS cD 
Pav[ a ar 
lo. = 50uA 
ee SSS | 
forsamaSOS~—S av SSCSC~—t | tC 
wevp—oset os oa 


a 
o 
< 
MU 
TU 
% 


Vi = Vcc or GND 
ee 


Vo = Vcc or GND, 
—% ; (OE) = Vi_ or ViH 





al ao 
al, oO 
<|< 
o 
ho 
ro) 
; 
a 
; 
oa 
e 





Ee een eS 0 
(6, [SE ero |vi=Voo or Gnd Dev 25 op Sd SSSS~tO 
= Vcc of GND Pevp «+ | +d S—~S 


T The parameter loz ae the input leakage current. 





saa TEXAS 
INSTRUMENTS 


4-30 POST OFFICE BOX 655303 @ DALLAS, TEXAS 75265 


SN54AHC16245, SN74AHC16245 
16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


SCLS328 —- MARCH 1996 


switching characteristics over recommended operating free-air temperature range, 
Voc = 3.3 V + 0.3 V (unless otherwise noted) (See Figure 1) 















FROM TO LOAD AS = 25°C SN54AHC16245 | SN74AHC16245 
muna {_@NPUT) | (ouTPUT) | CAPACITANCE a a SE uel 
3 
nora | Bork | Cp=15pF 
= 
a) 
PZH" AorB Cy = 15 pF 
tPZL" ae i212. 
a] 
CHE AorB Cl = 15 pF 
Ed 
aa AorB BorA Ci = 50 pF 
=m Ed 
18 
Pai AorB Cy = 50 pF 
=i 118 
15 168 a) 
sure AorB C) = 50 pF 
Ta SY 





* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 


batt ae characteristics over recommended operating free-air temperature range, 


Voc = 5 V+ 0.5 V (unless otherwise noted) (see Figure 1) 


PARAMETER | FROM TO LOAD Ta = 25°C SN54AHC16245 | SN74AHC16245 
(INPUT) | (OUTPUT) | CAPACITANCE [MIN TYP MAX| MIN MAX| MIN MAX, 


PLY AorB BorA CL = 15 pF 
a) | I 


58 85{ 1 10] 1 ~~—~10 
AorB CL = 15 pF 
5885; 1 10] 1 ~~10, 
5678] 1 92] 1 92 


56 78| 1 92) 1 92 
ter 55. 75] 1 ~85| 1 | 
re 5575 a5 =o 
ee ee 
73. 106) 1 2) 112 
te 73 2 a RE? 
ae ee 


* On products compliant to MIL-PRF-38535, this parameter is ensured but not asian tested. 






UNIT 











output-skew characteristics, C; = 50 pF (see Note 4) 


| ss SN74AHC162450— 
PARAMETER Ta = 25°C oo UNIT 


BavE08V 


t Output ske 
ee Deeper. 5V+0.5V 


NOTE 4: Characteristics are determined during product characterization and ensured by design. 
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noise characteristics, Vcc = 5 V, C. = 50 pF, Ta = 25°C (see Note 5) 


SN74AHC1624 
| ee 


VOL(P Quiet output, maximum dynamic VOL 
VOL(V Quiet output, minimum dynamic VoL . 
VOH(V) Quiet output, minimum dynamic VoH 








VIH(D 


High-level dynamic input voltage 


VIL(D Low-level dynamic input voltage 






NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 


operating characteristics, Voc = 5 V, Ta = 25°C 





Cog 


Power dissipation capacitance per transceiver 


PARAMETER TEST CONDITIONS | TYP | 
Noload, f= 1 MHz 









PARAMETER MEASUREMENT INFORMATION 


6 Yee 
1kQ $1 O 
From Output Open 
Under Test ‘e) GND 
CL 
(see Note A) ii 
LOAD CIRCUIT 
ee ae Vec 
Input 50% Voc 50% Vcc 
| | OV 


in-Phase 
Output 


Out-of-Phase 


Output 


tPLH +> i tPHL 


| 

| | Feet 

| 50% Vcc 50% Voc 
| 


| t 
tpHL > a PLH 


a, | lf—— 
50% Vcc 50% Vcc 
== NOL 


VOLTAGE WAVEFORMS 
DELAY TIMES 


NOTES: A. Cy includes probe and jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 3 ns, tf=3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 


VOH 


VOL 


VOH 


Output 
Control 
(low-level 
enabling) 


Output 
Waveform 1 
S1itoVcoc 
(see Note B) 


Output. 


Waveform 2 
$1 to GND 
(see Note B) 


Open 


Voc 
GND 


tPLH/tPHL 
tpLZ/tpZL 
tPHZ/tpZH 





Vec 
50% Vcc 50% Vcc 
| | — — — — — — OV 
tpzL pO | 
| | tprz— + 
| =Vcc 
| “K50% Ved SL vo +0.3V 
| | om Vo 
| [Hz 
tpPZzH | : 
ee 7 aay OH 
=OV 
VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


Figure 1. Load Circuit and Voltage Waveforms 
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Members of the Texas Instruments SN54AHCT16245.... WD PACKAGE 
Widebus™ Family SN74AHCT16245 .... DGG OR DL PACKAGE 
(TOP VIEW) 


@ Inputs Are TTL-Voltage Compatible 


@ EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 


@ Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 


@ Flow-Through Architecture Optimizes PCB 
Layout 


@ Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mil Center-to-Center Spacings 


description 


The ’AHCT16245 are 16-bit (dual-octal) 
noninverting 3-state transceivers designed for 
synchronous two-way communication between 
data buses. The control-function implementation 
minimizes external timing requirements. 


These devices can be used as two 8-bit 
transceivers or one 16-bit transceiver. They allow 
data transmission from the A bus to the B bus or 
from the B bus to the A bus, depending upon the 
logic level at the direction-control (DIR) input. The 
output-enable (OE) input can be used to disable 
the device so that the buses are effectively 
isolated. 


The SN74AHCT16245 is available in Tl’s shrink small-outline (DL) and thin shrink small-outline (DGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages in the 
same printed-circuit-board area. 





The SN54AHCT 16245 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74AHCT16245 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 
(each 8-bit section) 


INPUTS 
[or or | oo 


B data to A bus 
A data to B bus 
isolation 





EPIC and Widebus are trademarks of Texas Instruments Incorporated. 





Copyright © 1996, Texas Instruments Incorporated 
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logic symbolt 
_. «48 
10E - 1 G3 
1DIR a 3 EN1 [BA] 
3 EN2 [AB] 
_ 25 
20E 1 G6 
24 
2DIR ee 6 EN4 [BA] 
6 EN5 [AB] 
47 2 
am ae a i} 
- | av ‘ 
44 5 
1A3 a 1B3 
43 6 
1A4 aaa 1B4 
41 8 
1A5 bool 1B5 
40 9 
1A6 fee el 1B6 
38 11 
37 12 
36 13 
ee oo CR 
85 14 
2A2 feeenoes feel 2B2 
33 16 
2A3 aaa 2B3 
32 17 
2A4 te ee cdl 2B4 
30 19 
2A5 fe an 
29 20 
2n6 ee 286 
27 22 
26 23 
tT This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
logic diagram (positive logic) 
1DIR — epirn —24 
48 10E 25 _ 20E 
1A1 4! ont 2° 
2 4B1 13 oB1 
To Seven Other Channels To Seven Other Channels 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


SUPDIY VOllaGe Tange. VGC: sudsccteusayeebane seni eeoe oem ie geaee de Gated —0.5Vto7V 
input voltage:range, Vr.(see Note: 1) 2 .cyses dete epee cer oes teeeen details waeeeneeenes -0.5Vto7V 
Output voltage range, Vo (See Note 1) 0... eee eee teen eae —0.5Vto7V 
Input clamp current, Ij (Vj)<O Or Vj > Voc)... cece eee ee eee ete e eee eee e eee eens —20 mA 
Output clamp current, lox (Vo <OOrVQg>VoC) .--. cece ence erect tenn e eee e nent e eens -~20 mA 
Continuous output current, lo (Vo =OtO Voc) ..-. eee cece eee eee eee eens +25 mA 
Continuous current through each Voc or GND ..... 0. cece erent eee ees +75 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DGG package ................ 0.85 W 

DE DAaCKEGe: “sates cidesteben seas 1.2W 
Storage temperature range, Tsig.------ eee reece eee eee eee eee —65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 







ns/V 


VIL Low-level input voltage fF 0.8 | V 

IOH High-level output current A 
A 

Ta Operating free-air temperature | 55128 | 


recommended operating conditions (see Note 3) 
Vcc Supply voltage 4.5 5.5 | 4.5 5.5 
VIH High-level input voltage 2 
Vi___Input voltage a 
Vio Input/output voltage, A or B pins 0 Voc 0 Vcc 
ee) et SO 
io Low-level output curren ee) 9 BO 
At/Av _ Input transition rise or fall rate Ee ae 
—55 125 —40 85 
NOTE 3: Unused inputs must be held high or low to prevent them from floating. 
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electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
Ta = 25°C SN54AHCT16245 | SN74AHCT16245 


PARAMETER | TEST CONDITIONS Voc 
| MIN TYP_MAX[ MIN MAX MIN MAX 














(OH = SOWA 316 366 
4.5V V 
loge eae 
(OL = 50 WA Se ) ec 
flon-smaS*d YE aeae | 
a ee = 






DT 
icc Wie Voc or GND, 9 =0 1 a eT) ] ane a 


One input at 3.4 V, 


TY 
[cig [AorBints [Wi=Vocorend | svf 4 *+|—sd—SS—~w 


* On products compliant to MIL-PRF-38535, this parameter does not apply. 
T For \/O ports, the parameter Io7 includes the input leakage current. 
+ This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Vcc. 










switching characteristics over recommended operating free-air eae range, 
Voc = 5 V+ 0.5 V (unless otherwise noted) (see Figure 1) 


PARAMETER FROM LOAD As = 25°C SN54AHCT16245 | SN74AHCT16245 
(INPUT) eineun CAPACITANCE TYP MAX cA 
Hi AorB BorA CL = 15 pF 7 = 


tPHL" 1 
a9 138 
AorB Ci = 15 pF ; 


| 9.2 14.4 1 15.5 1 15.5 







tPZL" 
tPLH 5.3 87 1 9.5 1 9.5 
. : . 
97 148 1 16 1 16 
tpZL 9.7 14.8 1 16 1 16 


tPHZ 10 15.4 1 16.5 1 16.5 
AorB CL = 50 pF 
tpLZ 10 915.4 : : 


* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 


















output-skew characteristics, C; = 50 pF (see Note 4) 


Tia Ts nar 6245 
PARAMETER Sia ——Sareaerises __ UNIT 


tak(o) Output skew BVEO5V re] 


NOTE 4: Characteristics are determined during product characterization and ensured by design. 
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noise characteristics, Voc = 5 V, C_ = 50 pF, Ta = 25°C (see Note 5) 


SN74AHCT 16245 
PARAMETER MIN” TYP MAX UNIT 
VoL(p) Quiet output, maximum dynamic Vo. fea aees ee eel 
2 


VOL(v) Quiet output, minimum dynamic Vo. ee el 


VOH(V) Quiet output, minimum dynamic Voy 
VIH(D High-level dynamic input voltage ae 


VILID Low-level dynamic input voltage 





NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 


operating characteristics, Voc = 5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS | TYP] UNIT 
Cod Power dissipation capacitance per transceiver Noload, f= 1MHz 













PARAMETER MEASUREMENT INFORMATION 





o Yee 
beets a © tPLH/tPHL 
From Output 7 Open foros 
Under Test Np ihn 
CL 
(see Note A) i} 
= passin 3V 
ontro 
LOAD CIRCUIT (low-level | 1.5V 1.5V - 
enabling). | . (| 
"tz || 
eo 6 ae «CO Ne oad Output | l ‘PLZ Be je ~ Voc 
P : 1.5V 1.5V avatars | 
| . ae aveform ! 15V | err 
tpLH —¢—— | rh cam | : et Vo 
| | —>- tPHL 4 Pia ae aa 
| 


| Pre tPZH 
| ——— VOH utpe | — ——-— VOH 
Output 1.5V 1.5V pretntita L1.5V K Vou -0.3V 
VOL (see Note B) =OV 


VOLTAGE WAVEFORMS ; VOLTAGE WAVEFORMS 
DELAY TIMES ENABLE AND DISABLE TIMES 


NOTES: A. Cy includes probe and jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 3 ns, tf=3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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@ Members of the Texas Instruments SN54AHC16373...WD PACKAGE 
Widebus™ Famil SN74AHC16373...DGG OR DL PACKAGE 
y (TOP VIEW) 


@ Operating Range 2-V to 5.5-V Vcc 
@ EPIC™ (Enhanced-Performance Implanted 


@ Distributed Vcc and GND Pin Configuration 
@ Flow-Through Architecture Optimizes PCB 


@ Package Options Include Plastic 300-mil 


description 


CMOS) Process 
Minimizes High-Speed Switching Noise 
Layout 


Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mil Center-to-Center Spacings 


The ’AHC16373 are 16-bit transparent D-type 
latches with 3-state outputs designed specifically 
for driving highly capacitive or relatively 
low-impedance loads. They are particularly 
suitable for implementing buffer registers, I/O 
ports, bidirectional bus drivers, and working 
registers. 


These devices can be used as two 8-bit latches or 
one 16-bit latch. When the latch-enable (LE) input 
is high, the Q outputs follow the data (D) inputs. 
When LE is taken low, the Q outputs are latched 
at the levels set up at the D inputs. 


A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and the increased drive provide the capability to drive bus 
lines without need for interface or pullup components. 





OE does not affect internal operations of the latch. Old data can be retained or new data can be entered while 
the outputs are in the high-impedance state. 


The SN74AHC 16373 is available in T!’s shrink small-outline (DL) and thin shrink small-outline (DGG) packages, 
which provide twice the I/O pin count and functionality of standard small-outline packages in the same 
printed-circuit-board area. 


The SN54AHC16373 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74AHC16373 is characterized for operation from —40°C to 85°C. 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. | 


PRODUCT oes pretreat concerns products in the formative or Copyright © 1996, Texas Instruments Incorporated 
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logic symbolt 


10E 
1LE 
20E 
2LE 


1D1 
1D2 
1D3 
1D4 
1D5 
1D6 
1D7 
1D8 
2p1 
2p2 
203 
2D4 
2D5 
206 
2D7 
2p8 


FUNCTION TABLE 
(each latch) 


INPUTS 








oO 
Cc 
Uv 
Cc 
+ 


| 
0 


O 
Mm 
re 
m 
on 





ON ae aa 
> ae en SE 2 
x <M FL 
SP r-rz 





1 

48 
24 
25 


47 
46 
44 
43 
41 
40 
38 
37 
36 
35 
33 
32 
30 
29 
27 
26 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
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12 
13 
14 
16 
17 
19 
20 
22 
23 


1Q1 
1Q2 
1Q3 
104 
105 
1Q6 
1Q7 
1Q8 
2Q1 
2Q2 
2Q3 
204 
205 
206 
2Q7 
2Q8 
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logic diagram (positive logic) 


20E 


2LE 


2Q1 
2D1 





To Seven Other Channels To Seven Other Channels 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)T 


Supply voltage range: VGG> asersanictinisarniaeents instars ehes deh boeereeeesS tages et —-0.5Vto7V 
Input voltage range, V; (see Note 1) ...... ee ee cee eee eee e eee eeeneees —-0.5Vto7V 
Output voltage range, Vo (See Note 1) ....... cc cece eee eee e tenes —0.5 V to Voc + 0.5 V 
lnput-clamp:current,-liw(WVp< Gor Vi = VAG) oa cache cease ceceaceeewtieateces tiwesee eer cere ss -20 mA 
Output clamp current, lox (VQ <O Or VQ> VCC) -- cece eee eee e eee ee eee eee eee eee eeees +20 mA 
Continuous output current, Io (Vo =O tO Voc)... eee eee e eee eee e eee neees +25 mA 
Continuous current through each Voc Or GND ..... 6. eee eee eeeenes +75 mA 
Maximum power dissipation at T, = 55°C (in still air) (see Note 2): D@G package ................ 0.85 W 
DL package .............00eeee 1.2 W 
Storage temperature range, Tyg... -.- eee e eee eee cece nent e eee eens —65°C to 150°C 
T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 





wy TEXAS 
INSTRUMENTS 


POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 4-41 


‘PRODUCT PREVIEW 


MaAlASddd LONGOdd 


SN54AHC16373, SN74AHC16373 | 
16-BIT TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 


SCLS329 — MARCH 1996 


recommended operating conditions (see Note 3) 


SN54AHC16373 | SN74AHC16373 
MIN MAX| MIN MAX| ~~ 


Voc Supply voltage | a ee ee ee 





Vi High-level input votage v 
Voc =2V 0.5 0.5 
VIL Low-level input voltage Vcc=3V— CdTtsiD V 


eee 
ene 
Vo Output voltage : 0 Vcc] 0 Vcc 


IOH High-level output current Voc =3.3£0.3 V | 
Voo=se0sv | et 
Noo =2V ee) 





| IOL Low-level output current Voc = 3.3 +0.3 V 
Voo=5205V [| SS 


eae Voo=33£03V | too] 100 
At/Av Input transition rise or fall rate ns/V 
| Voo=s205V | 0, SSC=S 
TA Operating free-air temperature —55 125 ~40 85 | 


NOTE 3: Unused inputs must be held high or low to prevent them from floating. 





electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 







PARAMETER TEST CONDITIONS Voc 

Twin TV MAX| MIN MAX] MIN MAX, 

VoH V 
ean 
ioH=8 mA Tasv[ acs S~«dSCi dC 

Vou a5 V 
flousama—SSS~SCS av) St 
io. = 8 mA zsv) oa || 






Pi _|wieVoc rend ——SS~d iV 
. 


T The parameter Ioz includes the input leakage current. 






ata 
alapoapa 
<j<j<cjp< 
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timing requirements over recommended operating free-air temperature range, Vcc = 3.3 V+ 0.3 V 
(unless otherwise noted) (see Figure 1) 





Ta = 25°C SN54AHC16373 | SN74AHC16373 UNIT 


timing requirements over recommended operating free-air temperature range, Vcc =5V+0.5 V 
(unless otherwise noted) (see Figure 1) 


Pulse duration, LE alg oe 


th Hold time, data after LEL 7 ed ae ae a 


pale characteristics over recommended operating free-air temperature range, 
Voc = 3.3 V + 0.3 V (unless otherwise noted) (see Figure 1) 


PARAMETER | FROM TO LOAD TAS 25°C SN54AHC16373 | SN74AHC16373 
esha) Sted rd scenes ab TYP__MAX ie Da 


—a 73 tA 
Cy = 15 pF 
a 7314 















































— 
— 
a a 
on 






314 
a 95 14.5 1 16.5 
mee a8 148 a 

eC] SY 
ez ss _ve2p 1 6) 15) 


* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 


ii 






tt 





—h 






ak 
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switching characteristics over recommended operating _ free-air Ene range, 
Voc = 5 V+0.5 V (unless otherwise noted) ss Figure 1) 


| FROM TO LOAD As 25°C SN54AHC16373 | SN74AHC16373 
cee |_aNpuT) | (ouTPuT) | CAPACITANCE ee pil 
PHL” i 85 
4972 i 85 
PLH” LE Q Cl = 15 pF 
IPHL 4.9 7.2 1 8.5 1 8.5 
55 ei[ 1 o5[ 1 95 
aL" 558 
23) 
a Slee 
PLZ ee) ed 
3 1) 
(PHL [es e2t i sft i085 
eT) 
IPH ON 2 RC OR 
tPZL V1 VS 
[tea [se e2] 108 | 108 
(PLZ [es e2[ sf 08 


* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 


output-skew characteristics, C_ = 50 pF (see Note 4) 


PARAMETER 





NOTE 4: Characteristics are determined during product characterization and ensured by ian 


noise characteristics, Voc = 5 V, Cy, = 50 pF, Ta = 25°C (see Note 5) 


SN74AHC16373 
PARAMETER 
TYP MAX 


VOL(P) Quiet output, maximum dynamic VoL 


VOL(V) _ Quiet output, minimum dynamic VoL 08 




















VOH(V) Quiet output, minimum dynamic VoH 





VIH(D High-level dynamic input voltage 3.5 


ViL(D pS 


NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 


S 
<l<|<|[<|/<| 2 
a | 





Low-level dynamic input voltage 





operating characteristics, Voc = 5 V, Ta = 25°C 


PARAMETER | TEST CONDITIONS UNIT 
Cog Power dissipation capacitance No load, f= 1 MHz 
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PARAMETER MEASUREMENT INFORMATION 





o Yee 
1kQ ST/” © Open tpLH/tpHL 
From Output - P tpLz/tpzL 
Under Test GND tpHz/tpZH 
CL 
(see Note A) ii 
LOAD CIRCUIT 
SS NCE 
Timing Input # 50% Vcc \ 
t—— ty ——9 | OV 
| | i<—>— th 
Voc tsu ——_§_p | 
| | | ey | —— —— —— — — Vcc 
Input 50% Voc 50% Vcc Data Input 50% Voc 50% Vcc 
ov oV 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
Output 
pees hee yee Vv Vv 
oe Control é 50% V ee 
Input 50% Voc 50% Vcc (low-level 50% Vcc oVcc 
— | uN enabling) 4 - = 7 
tPLH +> le—p- tPHL | 
n-rnase 50% V. 50% V averorm 50% V 
Output | : ie ° VOL SiatVcc | Bios NOL Tee 
| | (see Note B) : | teHz—PI ¢ OL 
'PHL 4 — ! orn teZH > 
| | VOH ou | esate EE 
Out-of-Phase \ ¢ Waveform 2 ; VoH — 0.3 V 
Output 50% Voc ee Si at GND SOR CC ~OV 
—~ OL (see Note B) 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
DELAY TIMES ENABLE AND DISABLE TIMES 


NOTES: A. Cy includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, t, = 3 ns, tf = 3 ns. 
The outputs are measured one at a time with one input transition per measurement. 


90 


Figure 1. Load Circuit and Voltage Waveforms 
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@® Members of the Texas Instruments SN54AHCT16373...WD PACKAGE 
Widebus™ Family SN74AHCT16373... DGG OR DL PACKAGE 
(TOP VIEW) 


@® Inputs Are TTL-Voltage Compatible 
@ EPIC™ (Enhanced-Performance Implanted 


@ Distributed Vcc and GND Pin Configuration 
@® Flow-Through Architecture Optimizes PCB 


@ Package Options Include Plastic 300-mil 


description 


CMOS) Process 
Minimizes High-Speed Switching Noise 
Layout 


Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mil Center-to-Center Spacings 


The ’AHCT16373 are 16-bit transparent D-type 
latches with 3-state outputs designed specifically 
for driving highly capacitive or relatively 
low-impedance loads. They are particularly 
suitable for implementing buffer registers, |/O 
ports, bidirectional bus drivers, and working 
registers. 


These devices can be used as two 8-bit latches or 
one 16-bit latch. When the latch-enable (LE) input 
is high, the Q outputs follow the data (D) inputs. 
When LE is taken low, the Q outputs are latched 
at the levels set up at the D inputs. 


A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and the increased drive provide the capability to drive bus 
lines without need for interface or pullup components. 


OE does not affect internal operations of the latch. Old data can be retained or new data can be entered while 
the outputs are in the high-impedance state. 


The SN74AHCT16373 is available in Tl’s shrink smaill-outline (DL) and thin shrink small-outline (DGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages in the 
same printed-circuit-board area. 


The SN54AHCT 16373 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74AHCT16373 is characterized for operation from —40°C to 85°C. 





EPIC and Widebus are trademarks of Texas Instruments Incorporated. 
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WITH 3-STATE OUTPUTS 
SCLS336 —- MARCH 1996 
FUNCTION TABLE 
(each latch) 
INPUTS OUTPUT 
OF LE dt @ 
L H H H 
ie H Lf L 
L L X Qo. 
H X X Z 
logic symbolt 
aa 
10E > 
48 
1LE 
_. 24 
20E = 
25 
2LE 
47 2 
10 [aot 101 
46 3 
1D2 | 102 
44 5 
103 nee! 109 
43 6 
1D4 nail 104 
41 8 
105 Sel 105 
40 9 
1D6 ae 106 
38 ' 11 
107 ae 107 
37 ' 12 
1D8 ae! 108 
36 13 
201 Crt 20 
35 : 14 
202 aie 202 
33 16 
209 eee 208 
32 17 
204 er 204 
30 19 
205 aan 205 
29 20 
206 eed 206 
27. : 22 
207 a, 207 
26 23 
208 eee 208 
t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
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logic diagram (positive logic) 
20E 
2LE 


2Q1 


1D1 2D1 





To Seven Other Channels To Seven Other Channels 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vee. cic osticdeieeei dhl eesti de tewkwngane es AuGeveanseseeeatioes —-0.5Vto7V 
Input voltage range, V) (see Note 1) .... 0... cee cece eee teen ene eneeee -0.5Vto7V 
Output voltage range, Vo (See Note 1) ..... 2. cee cece ee tte cence eee eee —-0.5Vto7V 
Input clamp current, IyK (Vj <O Or Vj >Voc) cc cece ee eee eet e eee eee eee eee ~20 mA 
Output clamp current, lox (Vo <O Or VQO>VoC) -- eee e eet eee ee eee ee een e eee eee neee —20 mA 
Continuous output current; |o:(Vo =0 lO: VGC) 2 scsnexdsnw eww ots deer dew ecstnwesceesden ads +25 mA 
Continuous current through each Voc Or GND ... 1... ccc ee eee eee ennes +75 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DGG package ................ 0.85 W 

DE Package: ieei seas wx nties she 1.2W 
Storage temperature range, Tog... sees reer eee cere eee e eee e cent eee e eee e tenes —65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 
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recommended operating conditions (see Note 3) 


[veo Suppiywttage SS SCSC~“~*~*~*“‘“‘*~*~*~‘“~*~*SC‘ SC*CYYSCOC*iSC YY 
[vin _HighlevelinputvotlageSOSCSC~—SC‘C~‘<;<;«z*ES*;*=<i Ted 
VIL Low-level input voltage a) a ee 
Vi___Input voltage a es ee 
Vo Output voltage 0 Voc 0 Voc VY 
IOH High-level output current i) i 
IOL Low-level output current | a) i) 
[avlav Inputtwansiton iseorfalrateSCSCSC~SCSC~CSCSCS~SiSC‘“~‘~*~«OYSCSC*C‘“‘C;C*‘*OY;CN 
TA Operating free-air temperature ~—55 125 


NOTE 3: Unused inputs must be held high or low to prevent them from floating. 









< 





< 





< 






< 















electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 
IOH =—50 yA 


PARAMETER 
VOF 4.5V - - V 
OH [iow =—8mA Fic earn (aa 1 aces (See en 


va foes | 7 
ei 

[oz |Vo=VocorGnd———~d SeSCtozs | C | | 

[1 ieVocorand Ci sv CO 
|= 














O 
| 
il 
ol 
oS 
> 
> 
> 
ol 
<= 
(oe) 
—h 
© 
wh. 
oO 
—s 







< 


One input at 3.4 V 
Alcc! Other inputs at Vcc or GND 22 ee oe 


[or i Worssv—SC~sC Ct SC~—~sSC“‘CSC*SSYSCA‘*C 
ot Gg 







Mi=voorand i sv id SC—~™Y 
Vo=Vocorand | sv) 6 | —*+| +d 


* On products compliant to MIL-PRF-38535, this parameter does not apply. 
T This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Vcc: 


timing ek Cal over recommended operating free-air temperature range, Vcc =5V+0.5 V 
(unless ot 


erwise noted) (see Figure 1) 






Ta =25°C | SN54AHCT16373 | SN74AHCT16373 UNIT 


iw Pulse duration, LE high Tes | o5 | 65 [mm _ 
lay Setup tne, data before TEL a 
ih Hold ine, data after EU Das | asi aside 
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switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V+0.5 V (unless otherwise noted) (see Figure 1) 


(ourrun ae os | | 
5 9.5 
at 12.3 


Al 8.5 
7 
CL = 15 pF 
7.7 =12.3 1 13.5 1 13.5 


6.3 10.9 
53 wa] 1 as 1 8 
ns 









—. Se a 
—_ —_ 
S aan 
on on 
_— 

— —, 
NI]OLo;or: 
on on 






6 10.2 


5.9 9.5 1 10.5 1 10.5 

5.9 9.5 : 

8.5 13.3 1 14.5 1 14.5 
Cy. = 50 pF 


5 13.3 


8 pone 
71 11.9 { 13.5 { 13.5 os 
7 






O 
~ 
it 
a 
ro) 
oO 
= 
—_ ak 
—_4 — 
nal sa 
on on 
—_ —_ 
—_ wh, 
& ) 
on on 





1 11.9 
6.8 11.2 
6.8 11.2 
* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 


(2) 
a 
] 
oO 
Oo 
no) 
nl 


QO 
~ 
Nt 
a 
Oo 
no) 
nT 







OQ 
~ 
I] 
_ 
or 
no} 
a 
—. 
_ 
— 
a 
_e 
are 





output-skew characteristics, C_ = 50 pF (see Note 4) 


SN74AHCT16373 
PARAMETER Vec Ta = 25°C pwn Max UNIT 


f(g) _Ouiput sew sveosvp fp 


NOTE 4: Characteristics are determined during product characterization and ensured by design. 










noise characteristics, Vcc = 5 V, Cy = 50 pF, Ta = 25°C (see Note 5) 


SN74AHCT16373 
PARAMETER UNIT 
MIN TYP MAX 


































VOL(P) Quiet output, maximum dynamic VoL 
VOL(V) Quiet output, minimum dynamic VoL 
VOH(V) Quiet output, minimum dynamic VOH 
VIH(D High-level dynamic input voltage 
VIL(D Low-level dynamic input voltage 





NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 


operating characteristics, Voc = 5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 
Cog Power dissipation capacitance Noload, f=1MHz 
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PARAMETER MEASUREMENT INFORMATION 


o Yee 
O Open 


1kQ S1 
From Output 
Under Test O 
CL 
(see Note A) 
LOAD CIRCUIT 


\¢<—— tw ——9 


VOLTAGE WAVEFORMS 
PULSE DURATION 


input 1.5V 1.5V 


| 
tp. —¢———_» | 
aree a | <—L tPHL 


| | 
| ——— VOH 
Output 1.5V 1.5V 
VOL 
VOLTAGE WAVEFORMS 


DELAY TIMES 


NOTES: A. Cy includes probe and jig capacitance. 


Timing Input 


Data Input 


Output 
Control 
(low-level 
enabling) 


Output 
Waveform 1 
SiatVcc 
(see Note B) 


Output 
Waveform 2 
$1 at GND 
(see Note B) 


tPLH/tPHL 


tpLz/tpZL 
tpH2Z/tPZH 





k¢——>'— th 
tsu +¢—_> | 
| is ae ea 3V 
1.5V 1.5V | 
OV 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
3V 
1.5V z 1.5V 
| en | — — — — — — OV 
tpz. —> a 2 | | 
| tPLZ 
| 15V | Avo. +0.3V 
| OL Fa VOL 
| | tpHz fe 
tPZH OI l 
=== YOH 
15V VoH - 0.3 V 
=OV 
VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


A 

B 

C. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 3 ns, tf=3 ns. 
D 


. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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@ Members of the Texas Instruments SN54AHC16374...WD PACKAGE 
Widebus™ Family SN74AHC16374... DGG OR DL PACKAGE 
(TOP VIEW) 


@ Operating Range 2-V to 5.5-V Vec 
@ 3-State Outputs Drive Bus Lines Directly 


@ EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 


@ Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

@ Flow-Through Architecture Optimizes PCB 
Layout 


@ Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mil Center-to-Center Spacings 


description 


The ’AHC16374 are 16-bit edge-triggered D-type 
flip-flops with 3-state outputs designed 
specifically for driving highly capacitive or 
relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, |/O ports, bidirectional bus drivers, and 
working registers. 


These devices can be used as two 8-bit flip-flops 
or one 16-bit flip-flop. On the positive transition of 
the clock (CLK) input, the Q outputs of the flip-flop 
take on the logic levels set up at the data (D) 
inputs. 





A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and the increased drive provide the capability to drive bus 
lines without need for interface or pullup components. 


OE does not affect internal operations of the flip-flop. Old data can be retained or new data can be entered while 
the outputs are in the high-impedance state. 


The SN74AHC16374 is available in TI’s shrink small-outline (DL) and thin shrink smaill-outline (DGG) packages, 
which provide twice the I/O pin count and functionality of standard small-outline packages in the same 
printed-circuit-board area. 


The SN54AHC 16374 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74AHC16374 is characterized for operation from —40°C to 85°C. 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 
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FUNCTION TABLE 
(each flip-flop) 


INPUTS 






H 

L 
Qo 

as 






OUTPUT 
Q 


logic symbolt 
a 
10E 
48 
1CLK. > 
_. 24 
20E = 
25 
2CLK Pp 
47 | 2 
101 EZ 101 
46 | 3 
1D2 —— 102 
44 5 
10s eae 109 
43 6 
1D4 foo 104 
41 8 
1Ds CSCS 105 
40 9 | 
106 Eee 108 
38 11 
107 ed 107 
37 12 
108 ae 108 
36 13 
201 [aa 201 
35 14 
202 ae 202 
33 16 
203 ana 208 
32 17 
204 ed 204 
30 19 
205 ee 208 
29 20 
208 Po 206 
27 22 
207 | 207 
26 23 
208 sl 208 
t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
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logic diagram (positive logic) 


2Q1 
1D1 





To Seven Other Channels To Seven Other Channels 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)T 


Supply Voltage Tange; VEC sewcwitiomdase saw tenwieanl sm abee etawen eee sade ed ee saa —0.5Vto7V 
Input voltage range, V; (See Note 1).......... cece eee eee eee e cence eee ee eeeenunne -0.5Vto7V 
Output voltage range, Vo (see Note 1) ......... cece ee eee teens —0.5 V to Voc + 0.5 V 
Input clamp current, liq (Vj<O OF Vi>Vog) ...-. eee ee ccc e eee eet e eee ence eet ee enna eeneee -—20 mA 
Output clamp current, IoK (Vo <O Or VO >VoC) ..-- cece ence ete e eee teen eee ee eee eee +20 mA 
Continuous output current, Iq (VQ =O tO VoG) .. cece cece eee eee eee eet eeeeeeee +25 mA 
Continuous current through each Voc Or GND ......... ec cece cece eee eter teen ee eeeee +75 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DGG package ................ 0.85 W 

| Dl DaCKadG: es ivhesve cee dca es 1.2W 
Storage temperature range, Tyg... --- ese e eee erect eee eee e eens tetera Oat ere G ence —65°C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 
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recommended operating conditions (see Note 3) 


Se aeeaanaaNeronseae Sa” fas 
v 


Nog=3v——| 8 | "a 
a CE] 
Ng Outpt vote og [Veo | 

ee ee 
Woo=ssz0av [| STC 
Voo=se05v | St 
Noo 2V | 
Weo=ssz0sv [| 4f 
Meo=seasy [af a * 
At/Av Input transition rise or fall rate ns/V 

| CT ae Sea: MRT 

TA Operating free-air temperature | -65 125, 4085 | CC 


NOTE 3: Unused inputs must be held high or low to prevent them from floating. 














VIH 





High-level input voltage 













VIL Low-level input voltage 
















IOH High-level output current 










loL Low-level output current 










electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 


| Ta = 25°C SN54AHC16374 | SN74AHC16374 
PARAMETER TEST CONDITIONS Vcc 
MIN TYP__MAX| MIN MAX] MIN MAX, 
iol =-50uA 1 > TS 
Tasv[_aa as [4a it aa id; 
SPI ev] ese Si) 
ET Ed EL OY 


Pav] 
of a 
ap a 
25| uA 
7 ec 
o| oF 
oF 






ene Cavs] 
atone pasv [oss os 
[Wi = Woo oF ND 







[1 [Wo= Vor or GND 
VieVocerGND, lo-0[ssvf SS 
[7 Wiz Veo or GND 


Vo = Voc or GND 2 a ee ae 
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timing requirements over recommended operating free-air temperature range, Vcc = 3.3V+0.3 V 
(unless otherwise noted) (see Figure 1) 











timing requirements over recommended operating free-air temperature range, Voc =5V+0.5V 
(unless otherwise noted) (See Figure 1) 


Pulse duration, CLK high or low 
Setup time, data before CLKT 
Hold time, data after CLKT 


switching characteristics over recommended operating free-air temperature range, 
Veco =3.3V+t0.3V (unless otherwise noted) (see Figure 1) 


| PARAMETER FROM TO LOAD AS 25°C SN54AHC16374 SN74AHC16374 
(INPUT) (OUTPUT) CAPACITANCE TYP MAX | MIN MAX | 
Ec Ge a 
fmax ae MHz 
CL = 50 pF a ee eee 
mini CL = 15 pF 
ee ee ae 
ae aaeee eT 0 ee ee 
28 108) 1 1 


PHL S date pm 
CL = 15 pF 












PRODUCT PREVIEW 











PZ" 


tPLZ" 

'PLH = 
PHL 
(PZL_ 


tPLZ 
= On products compliant to MIL-PRF-38535, this parameter is ensured but not ae tested. 
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switching characteristics over recommended operating free-air temperature ange, 
Vcc = 5 V+ 0.5 V (unless otherwise noted) (see Figure 1) 







PARAMETER FROM TO LOAD a = 25°C SN54AHC16374 | SN74AHC16374 
(INPUT) (OUTPUT) | CAPACITANCE TYP MAX MIN MAX| MIN MAX, 


, OL= 18 pF Pam ee ae a _ 
max Sa A 
Zak CLK 


ns 


| tpzit | 


PHZ” CL = 15 pF 


tPLz* 


6.9 10.1 1 115 1. 115 
| tPHL | a : : 
























tPZH 

tPZL 
tPLZ | 
* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 






output-skew characteristics, C_ = 50 pF (see Note 4) 









| | SN74AHC16374 
PARAMETER Ta = 25°C ere] UNIT 
ae saveosv| tsp, 
Utput SKEW ; 
as _ 5VE05V 


NOTE 4: Characteristics are determined during product characterization and ensured by design. 





noise characteristics, Vcc = 5 V, C, = 50 pF, Ta = 25°C (see Note 5) © 


SN74AHC16374 _ 
PARAMETER UNIT 
TYP MAX 


VOLIP) Quiet output, maximum dynamic VoL V 
VoL(v) Quiet output, minimum dynamic VoL 0.5 -0.8 
VOH(V) Quiet output, minimum dynamic VOH aes 


VIH(D High-level dynamic input voltage 


VIL(D 
NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 



































Low-level dynamic input voltage 





operating characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 
Coq Power dissipation capacitance No load, f= 1 MHz 
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PARAMETER MEASUREMENT INFORMATION 





o Yee 
1kQ S17 © open tpLH/tPHL 
Under Test GND tpHz/tpzH 
CL 
(see Note A) i} 
LOAD CIRCUIT 
aa NEO 
Timing Input #- 50% Vcc \ 
k¢-—_ ty —_—_—_-p | OV 
| | <> th 
l | Vec tsu zea Fee cise cast Voc 
OV ov 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
Output 
Se ier eee ae Se Vv V 
9 50% V n ponte! 50% V 50% V ~ 
Input 50% Voc 9 "CC (low-level eee 2 NGC 
-_ | ov enabling) me <7 oY 
‘PLH —j¢—> ee |_| tprz—l le 
In-Phase i a =O ate | | ~ Voc 
n-Phas 50% V 50% V aveform 50% V 
Output | i : ek S1 at Voc . Eccl f VoL +0.3V 
Note B) 
| let anee | | tpHz 
tPHL 4 ed. tPZH > _ 


Out-of-Phase ae nae VOH Waveform 2 50% V ‘VOoH =o.av/OH 
Output ioe lei S1 at GND we ane 
~~~ SOL (see Note B) 7 


VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
DELAY TIMES ENABLE AND DISABLE TIMES 


NOTES: A. Cy includes probe and jig capacitance. 

. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 3.ns, ts = 3 ns. 

. The outputs are measured one at a time with one input transition per measurement. 


0QO ow 


Figure 1. Load Circuit and Voltage Waveforms 
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Members of the Texas Instruments 
Widebus™ Family 


Inputs Are TTL-Voltage Compatible 


EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 


Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 


Flow-Through Architecture Optimizes PCB 
Layout 


Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mil Center-to-Center Spacings 


description 


E 


The ’'AHCT16374 are 16-bit edge-triggered 
D-type flip-flops with 3-state outputs designed 
specifically for driving highly capacitive or 
relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 


These devices can be used as two 8-bit flip-flops 
or one 16-bit flip-flop. On the positive transition of 
the clock (CLK) input, the Q outputs of the flip-flop 
take on the logic levels set up at the data (D) 
inputs. 


SN54AHCT16374, SN74AHCT16374 
16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 


SCLS337 ~- MARCH 1996 






SN54AHCT16374...WD PACKAGE 
SN74AHCT16374...DGG OR DL PACKAGE 
(TOP VIEW) 





A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and the increased drive provide the capability to drive bus 
lines without need for interface or pullup components. 


OE does not affect internal operations of the flip-flop. Old data can be retained or new data can be entered while 


the outputs are in the high-impedance state. 


The SN74AHCT16374 is available in Tl’s shrink small-outline (DL) and thin shrink small-outline (DGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages in the 


same printed-circuit-board area. 


The SN54AHCT 16374 is characterized for operation over the full military temperature range of —-55°C to 125°C. 
The SN74AHCT16374 is characterized for operation from —40°C to 85°C. 


PRODUCT PREVIEW information concerns products in the formative or 


des 


8 
¢ 


han 


rh phase of development racteristic data and other j 
fications are design goals. Texas instruments reserves the right to 
inge or discontinue these products without notice. EXAS 


PIC and Widebus are trademarks of Texas Instruments Incorporated. 
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logic symbolt 


10E 
1CLK 
20E 
2CLK 


1D1 
1D2 
1D3 
1D4 
1D5 
1D6 
1D7 
1D8 
2D1 
2D2 
2D3 
2D4 
2D5 
2D6 
2D7 
2D8 


FUNCTION TABLE 
(each flip-flop) 


_ INPUTS OUTPUT 
Q 


H 


L 
Qo 
Z 





48 
24 
25 


47 
46 
44 
43 
41 
40 
38 
37 
36 
35 
33 
32 
30 
29 
27 
26 


Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
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1Q1 
1Q2 
1Q3 
1Q4 
105 
1Q6 
1Q7 
1Q8 
2Q1 
2Q2 
2Q3 
204 
2Q5 
206 
2Q7 


208 
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logic diagram (positive logic) 


. 201 
1D1 





To Seven Other Channels To Seven Other Channels 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply vollageyange, Vcc scishae ecatn ives hire iektetet iv iaeeeo eerie eee —-0.5Vto7V 
Input voltage range, Vj (see Note 1)... .... cece ccc cece ccc cence ete tenet eeeeees —-0.5Vto7V 
Output voltage range, Vo (see Note 1) .... 0... ccc cece ee eee eee e eens —-0.5Vto7V 
Input clamp current, I)K (Vj<O Or Vi >Voc) .-.. 2 eee ee ee eee nee tee ee ee ete e ete eeenes -20 mA 
Output clamp current, lox (VQ <O Or VO>Voc) «cece eect eee eee nent ene e eet e eee ee nees —20 mA 
Continuous output current, Io (Vo =O tO Voc) .. cee eee eee eee eee e eee eee en ee eees +25 mA 
Continuous current through each Voc or GND .... 1... eee eee eee eeee +75 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DGG package ................ 0.85 W 
DL package ...............005. 1.2W 
Storage temperature range, Tsig....- se eee e eee e eee e eee eee teen tect ene eee e tenes —65°C to 150°C 
tT Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 
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recommended operating conditions (see Note 3) 


VCC Supply voltage 4.5 5.5 4.5 5.5 V 
Vili High-level input votage 2. {| 2 |v 
Vi__Low-evel input voltage eS) a) 


VI Input voltage 


UA 
“VU 






























Outout voltage 
IOH High-level output current 


IOL Low-level output current Ss 


At/Av _ Input transition rise or fall rate 


TA 
NOTE 3: Unused inputs must be held high or low to prevent them from floating. 







Operating free-air temperature 


electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
SN54AHCT16374 | SN74AHCT16374 


TEST CONDITIONS Voc 
MIN, TYP WAX] MIN MAX. 


loH = 50 pA 3.15 3.65 
| 

+2 

+ 

4 












: [2a 
(OL = 60 WA oe : 
ion= 8m : 0:36 
Vo=VocorGnD.vi-Vinorv [sev] wos Sis | SC 
[toe (Mowssv Cd Ct YCCC~*dSC‘“‘C*~C‘SS 
Po Jw-vecorano Sid vp of CCCdYCSCSCSCSCS 
[co [Vo=Vecorend. Sid vp Cd CCTCTC~dC SCS 


* On products compliant to MIL-PRF-38535, this parameter does not apply. 
t This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Vcc. 


timing de lh edly over recommended operating free-air temperature range, Vcc =5V+0.5 V 
(unless otherwise noted) (see Figure 1) | 


tw Pulse duration, CLK high or low a Se ee 
tsu__ Setup time, data before CLKT a Se ee 
th___Hold time, data after CLKT a ee 
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switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V+ 0.5 V (unless otherwise noted) (see Figure 1) 


UNIT 


_ 
“J ss 


* 


— 


tPLH 
65 102 


62102 
tPLZ" 6.2 10.2 


CLK 
64 104 
PLE CLK 

tPHL 
OE 


2) oe a 
output-skew characteristics, C; = 50 pF (see Note 4) 


* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 
SN74AHCT16374 
PARAMETER Voc Ta = 25°C jn max UNIT 


tsk(o)__ Output skew sveo5V] it ts 


NOTE 4: Characteristics are determined during product characterization and ensured by design. 

















noise characteristics, Vcc = 5 V, C, = 50 pF, Ta = 25°C (see Note 5) 


VOL(P) Quiet output, maximum dynamic VoL 
VoL(v) Quiet output, minimum dynamic VoL 
VOH(V) Quiet output, minimum dynamic VOH F388 0 
Vin(D) High-level dynamic input voltage i a 
VILID Low-level dynamic input voltage a) 
NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 































operating characteristics, Vcc = 5 V, Ta = 25°C 





Cog Power dissipation capacitance No load, = 1 MHz 
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PARAMETER MEASUREMENT INFORMATION 


o Yee 
O Open 


1kQ $1 
From Output 
Under Test O 
CL 
(see Note A) ii 
LOAD CIRCUIT 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Input 1.5V 1.5V 
| | | OV 


tpLy —¢——») | 
Or | | “—>- tPHL 


| 
| “<-> NOH 
1.5V 1.5V 
| VOL 
VOLTAGE WAVEFORMS 
DELAY TIMES 


Output 


NOTES: A. Cy includes probe and jig capacitance. 


OO wr 


tPLH/tPHL 
tPLz/tpZL 
tpHz/tPZH 





——— 3V 
Timing Input # 1.5V \ 
| OV 


kq—_$-pl—- th 
tsu —<¢—_> | 
| a 3V 
Data input 1.5V 1.5V 
OV 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
Output 3V 
Control 15V 15V 
(low-level | : . aa 
enabling). | ,. «©. 
° tpzi ae | 
Output | l ‘PLZ ae (— ~ Voc 
Waveform 1 )R15V | | 
Si at Voc | NOL? OV ya 5 
(see Note B) | | tpHz >) « 
tPzH 
Output ! We peeteceactce Vou” 
Waveform 2 15V VOH — 0.3 V 
$1 at GND ° ~OV 
(see Note B) i 
VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 3 ns, tf = 3 ns. 

. The outputs are measured one at a time with one input transition per measurement. | 


Figure 1. Load Circuit and Voltage Waveforms 
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@ Members of the Texas Instruments SN54AHC16540...WD PACKAGE 
Widebus™ Family SN74AHC16540.... DGG OR DL PACKAGE 
(TOP VIEW) 


@ Operating Range 2-V to 5.5-V Voc 


@ EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 


@ Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 


@ Flow-Through Architecture Optimizes PCB 
Layout 

@ Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mil Center-to-Center Spacings 


description 


These 16-bit buffers and bus drivers provide a 
high-performance bus interface for wide data 
paths. 


The 3-state control gate is a 2-input AND gate with 
active-low inputs so that if either output-enable 
(OE1 or OE2) input is high, all corresponding 
outputs are in the high-impedance state. 


The SN74AHC16540 is available in Tl’s shrink 
small-outline (DL) and thin shrink small-outline 
(DGG) packages, which provide twice the I/O pin 
count and functionality of standard small-outline 
packages in the same printed-circuit-board area. 


The SN54AHC16540 is characterized for operation over the full military temperature range of —-55°C to 125°C. 
The SN74AHC16540 is characterized for operation from —40°C to 85°C. 





FUNCTION TABLE 
(each 8-bit section) 


INPUTS OUTPUT 
Ori rz A | CY 






EPIC and Widebus are trademarks of Texas Instruments Incorporated. 
PRODUCT PREVIEW information concerns products In the formative or Copyright © 1996, Texas Instruments Incorporated 
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logic symbolt 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 


—_ 
O 
m 
=k 


O 
im 
nN 


nN 
Oo 
m 
ond, 


LS) 
Oo 
m 
DS) 


1A 
1A2 
1A3 
1A4 
41A5 
1A6 
1A7 
1A8 
2A1 
2A2 
2A3 
2A4 
2A5 
-2A6 
2A7 
2A8 


=, 


logic diagram (positive logic) 


10E1 


10E2 


1A1 
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1 
48 


47 


1 1V 
aa | 





/ 


/ 


/ 


/ 
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/ 


/ 


/ 
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/ 


/ 


24 


20E1 
— 20E2 


ah, 


Y1 2A1 


To Seven Other Channels 
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36 


1Y1 
1Y¥2 
1¥3 
1¥4 
1Y¥5 
1¥6 
1Y7 
1Y8 
2Y1 
2Y2 
2Y3 
2Y4 
2Y5 
2Y6 
2Y7 
2Y8 


2Y1 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


SUPPIV VONAGE TANGG; VGC. siiccessos liner weber elas bei redee sal suee au wae sk eeN oe —-0.5Vto7V 
Input voltage range, Vj; (see Note 1)... 0... ccc cece teen eee eee e eee eeeees —-0.5Vto7V 
Output voltage range, Vo (See Note 1) .... 06. eee cece eect eee teers —0.5 V to Voc + 0.5 V 
Input clamp current, liq (Vi<O Or Vip > Voc)... cece cece eee eee e eee eee eeneee eens —20 mA 
Output clamp current, lox (VQ <OOrVQg>VoC) ..-- eee cette eee ete eee e eee ee neenees +20 mA 
Continuous output current, Io (Vo =O tO Voc) ...-- eee ee eee eee en ee eens +25 mA 
Continuous current through each Voc Or GND ...... 1. eee een n tenes +75 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DGG package ................ 0.85 W 

DL package ..........0eceeeuee 1.2W 
Storage temperature range, Tyg... ---- eee cece eter ete n ene ee ees —65°C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 


recommended operating conditions (see Note 3) 


SN54AHC16540 | SN74AHC16540 
[MIN MAX] MIN MAX| 


v 
Nocw2v «dC 
Woo=sv «dP Spt 
OY 
Voo=2v 


veo=sz0sv | SOC 
eel 
Voo=33203V 

= 


ae Voo=88203V 
At/Av Input transition rise or fall rate ns/V 
Voo=5#0.5V 


TA Operating free-air temperature —55 125 —40 85 [ee i 


NOTE 3: Unused inputs must be held high or low to prevent them from floating. 




















VIH High-level input voltage 





















VIL Low-level input voltage 
















IOH High-level output current 










IOL Low-level output current 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


| Ta = 25°C SN54AHC16540 | SN74AHC16540 
PARAMETER TEST CONDITIONS Vcc 
MIN TYP _MAX[ MIN MAX] MIN MAX 


gaecsiis 







VoH 
fion=#ma——SS~dCav fs S~*dsCiSC*dCi 
los =-8 mA /45V[ 394 | 38 3.8 
fo =804n 
Vou v 
foreema—SOSCSCS~ CaP S—a | 
a CC 


Vi = Voc or GND 5.5 V 
ea ai at 


| Vo = = Vcc or GND, 
lozt V) (OE) = Viz or Vi 5.5V £0.25 
leg = Vor or GND, 7] | eT ap ot 
| vi = Voc or GND Psv) 2 of —~dSSS~— Yr 


[oo [Vo=Vooorand | svp id] Cd SSOS™SC~™ 


tT The parameter loz includes the input leakage current. 


switching characteristics over recommended operating free-air temperature range, 
cc =3.3Vt 0. 3V (unless otherwise noted) (see Figure 1) 


FROM LOAD TAS = 25°C SN54AHC16540 | SN74AHC16540 
PARAMETER | qwuT) | (ouTPUT)_| CAPAGITANGE Tye MAX| MIN MAX| MIN MAX] 
PLH” Cl = 15 pF 
tPZL" 


PHL 

Cy = 15 pF 
PZ. 
tPLH 


CL = 15 pF 
tPHL ac Ee 














= 
He Cl = 50 pF 
| tpiz 1175 117.6 


* On products compliant to MIL-PRF-38535, this parameter is ensured but not —— tested. 
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adel characteristics over recommended operating free-air temperature range, 


Voc = 5 V+ 0.5 V (unless otherwise noted) (see Figure 1) 


FROM TO LOAD A= = 
PARAMETER | (INPUT) | (OUTPUT) | CAPACITANCE TYP MAX 
tPLH" = 
CL = 15 pF 
3.7 


a7 72 
4772 
4.5 6.8 


tPHZ* 
tPLzZ* 4.5 6.8 












UNIT 















=f ou 
oO; © 


—_ | —s 
Cc}; © 
—_> | 4 


—_ J —A» 
| 
alalal alo 
—_ 
os) 
on 






_ 
all fe 
o;o 


6292 


= 
a 
a8 


* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested. 


—~A | 


afufo 

— 

2) © 
afpfofufufof a 
| u 
[o>] C;ra;t @ 


~“ 


10.5 
10.5 


10.5 
10.5 


rool eo) ( 
a 
i 
a 
ro) 
ra) 








output-skew characteristics, C; = 50 pF (see Note 4) 


| | ss SN74AHC16540— 
ate ie 
| PARAMETER (INPUT) (OUTPUT) Voc —_Snreateresee 25°C UNIT 


one) 5V+0.5V ae NE 


NOTE 4: Characteristics are determined during i. ae characterization and ensured by design. 





noise characteristics, Vcc = 5 V, Cy = 50 pF, Ta = 25°C (see Note 5) 


| SN74AHC16540 
PARAMETER 
| TYP MAX 


VOL(P) Quiet output, maximum dynamic VoL 









PRODUCT PREVIEW 





VOL(V Quiet output, minimum dynamic Vo. 


VOH(v) Quiet output, minimum dynamic VoH | a7 











VIH(D High-level dynamic input voltage 
VILID Low-level dynamic input voltage 
NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages = 





operating characteristics, Voc = 5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 
Power dissipation capacitance Noload, f=1MHz | 12] pF | 
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PARAMETER MEASUREMENT INFORMATION 





9 Yec 
1kQ Ss1T/ o tPLH/tPHL 
From Output ) ven tp) Jit 
Under Test © enpb ee ree 
tPHZ/tpZH 
CL 
(see Note A) ae 
LOAD CIRCUIT 
Output 
Control Voc 
aa eae eins Vec (low-level 50% Voc 50% Voc 
Input 50% Vcc 50% Voc enabling) ef} OV 
E OV tPZL » < | 
| | aan t Output | tpLz 
t PHL pu PLZ 7 
coe | | | Vor Waveform 1 | aha : y ~ Voc 
: awe S1 at Voc | one VoL +0.3V 
geen | 7 50% Voc ‘ 50% Voc (see Note B) | | b=" VoL 
| | VOL | tpHz ee 
wae] te PH 
| | . Output Jepitec 5 VoHOav 
OH 50% Voc ae 
Out-of-Phase 50% Voc 50% Voc Waveform 2 ~OV 
Output sy $1 at GND 
OL (see Note B) 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
DELAY TIMES 7 ENABLE AND DISABLE TIMES 


NOTES: A. CL includes probe and jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. All input pulses are supplied by generators having the following characteristics: PRR < 1 me 20 = 50 Q, tr = 3 ns, tf = 3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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@ Inputs Are TTL-Voltage Compatible SN54AHCT16540... WD PACKAGE 
‘ SN74AHCT16540... DGG OR DL PACKAGE 
Members of the Texas Instruments (TOP VIEW) 


Widebus™ Family 


@® EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 


@ Distributed Voc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 


@ Flow-Through Architecture Optimizes PCB 
Layout 


@ Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mil Center-to-Center Spacings 


description 


These 16-bit buffers and bus drivers provide a 
high-performance bus interface for wide data 
paths. 


The 3-state control gate is a 2-input AND gate with 
active-low inputs so that if either output-enable 
(OE1 or OE2) input is high, all corresponding 
outputs are in the high-impedance state. 


The SN74AHCT16540 is available in Tl’s shrink 
small-outline (DL) and thin shrink small-outline 
(DGG) packages, which provide twice the I/O pin 
count and functionality of standard small-outline 
packages in the same printed-circuit-board area. 





The SN54AHCT 16540 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74AHCT16540 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 
(each 8-bit section) 


INPUTS OUTPUT 
Ort oE2 A | Y 






EPIC and Widebus are trademarks of Texas Instruments Incorporated. 
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logic symbolt 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
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NO 
i 
mn 


no 
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1A5 
1A6 
1A7 
1A8 
2A1 
2A2 
2A3 
2A4 
2A5 
2A6 
2A7 
2A8 


ad, 


logic diagram (positive logic) 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply Voltage "ange, VEC wr aac ee ed chided Gee seen Senda due eed cteeaaes eee Sonne -0.5Vto7V 
Input voltage range, V, (see Note 1)...... 2... ee ccc cee eee eee e nen eeeeee —-O5Vto7V 
Output voltage range, Vo (See Note 1) ....... 0. . cee eee eee ee te ee neeneees -O.5Vto7V 
Input clamp current, lye(V-< OOF Vi VEC) sas ceeutordvvoe ei ayanteiseivabaee csaeeuls dauees —20 mA 
Output clamp current, lox (Vo <OOrVOo>VeC) ..-- cece eet eee e eee teen eens —20 mA 
Continuous output current, lo (Vo =O to Voc) ..-- eee ee eee tee e ee tee eee een eeeee +25 mA 
Continuous current through each Voc or GND ....... 2... eee een eaes +75 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DGG package ................ 0.85 W 

DE package skicudetsidtiivaweess 1.2W 
Storage temperature range, gig... 1. cece eee eee eee eee e teen eee ene nee n eee nes —65°C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These <ire stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended of 2rating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 


recommended operating conditions (see Note 3) 


C Supply voltage 4.5 5. 
LE 





SN5S4AHCT16540 | SN74AHCT16540 UNIT 






4.5 5.5 


76. 


NOTE 3: Unused inputs must be held high or low to prevent them from floating. 


[MIN WAX[ MIN MAX. 
ve [45 s5[ 45 55, 
[Vit _Lowlevelinputvotage ———SSSSCSCSC~—“SC‘“‘“‘“‘“<C<~C~SSSt Ci 
vi 
[7 vec 0 veo! 

; ae ae 
oe 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


—_ | | Ta = 25°C SN54AHCT16540 | SN74AHCT16540 | 
PARAMETER TEST CONDITIONS Voc 
a 
onan 516 3.88 


| von ion ==8 mA 
Se 
Sen 
| loz [Vo=Vcc or GND 5.5 V +0.25 | yA 
Ee CT a eT SANT AE 
aaa TT) 3) 
2 a FS TS AE 
Pci [Mi=Vccorand | ttf 
|S fVo=Vocerand | 


* On products compiiant to MiL-PRF-38535, this parameter does noi apply. 
T This is the increase in supply current for each input at one of the specified TTL voltage levels rather than 0 V or Vcc. 











switching characteristics over recommended operating free-air temperature range, 
Voc = 5 V+0.5 V (unless otherwise noted) (see Figure 1) 


PARAMETER FROM LOAD _TA® = 25°C SN54AHCT16540 | SN74AHCT16540 UNIT 
awPuT)_| ouTPur |caPActance [Win TYP WA ee ee ee 


PHL 
aa ee 
= a 


t * 
ee 
tPLZ 


a 




















t 
ac ee siine 


'PZL = 
| 
* On products compliant to MIL-PRF-38535, this parameter is ensured but not re tested. 





output-skew characteristics, C; = 50 pF (see Note 4) 







SN74AHCT16540 


se 
PARAMETER (INPUT) eur 0 EE Ta = 25°C MIN MAX UNIT 


NOTE 4: Characteristics are determined = product characterization [en ensured by aun 
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noise characteristics, Voc = 5 V, C, = 50 pF, Ta = 25°C (see Note 5) 


SN74AHCT 16540 
PARAMETER UNIT 
MIN TYP MAX 
4.5 
2 












Wop) Gust output maximum dymamioVol——CC“SC“‘“S*S*‘“‘“*S*S*~SCSC“‘*‘“~*«t; 
Votiyy Quiet output, minimum dnamicVoH——SCSCSCSCSC“~‘“‘“‘“‘*S*S*dCSSSC 
Tino) —Hiahlevel dynamicinputvotage——SSCSCSCS~—CSC—CSCSCSCSCSCSsSCS—~‘iT 
[viiio) _Lowslevel ynamicinputvotage——SSSSCSCSCS~S—CSCS~S~“~“S*~‘“~CSS~« 


NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 





operating characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 
Coc Power dissipation capacitance Noload, f= 1MHz 










PARAMETER MEASUREMENT INFORMATION 





o Yee 
TkQ ay mee tPLH/tPHL 
From Output Open ter oheet 
Under Test O 
GND tPHz/tPZH 
CL 
(see Note A) | 
: eon 3V 
LOAD CIRCUIT (low-level | 1.5V 1.5V oe 
enabling). | |. ST 
8" tpzi 2 x 
ee oe | tpLz i 
Input Output | ~V 
ev ld 1.5V Waveform 1 | 1.5V | CC 
t emer : iid Soe | FOL + OPN VoL 
see Note 
ae | i¢—>— tu | | tPHz Oe 
| tpZH ! 


| 
| ——— Von Output l ———— Voy 
Output 1.5V 1.5V pegs 15V VOH -0.3V 
VOL (see Note B) =OV 


VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
DELAY TIMES ENABLE AND DISABLE TIMES 


NOTES: A. Cy includes probe and jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, tr = 3 ns, tf = 3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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@ Members of the Texas Instruments SN54AHC16541...WD PACKAGE 
Widebus™ Family SN74AHC16541 .. .D@G OR DL PACKAGE 


(TOP VIEW) 


@ Operating Range 2-V to 5.5-V Voc 


@ EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 


@ Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 


@ Flow-Through Architecture Optimizes PCB 
Layout 


@ Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mil Center-to-Center Spacings 


description 


The 'AHC16541 are noninverting 16-bit buffers 
composed of two 8-bit sections with separate 
output-enable signals. For either 8-bit buffer 
section, the two output-enable (1OET and 10E2 
or 20E7 and 20E2) inputs must both be low for 
the corresponding Y outputs to be active. If either 
output-enable input is high, the outputs of that 
8-bit buffer section are in the high-impedance 
state. 


The SN74AHC16541 is available in Tl’s shrink 
small-outline (DL) and thin shrink small-outline 
(DGG) packages, which provide twice the 1/O pin 
count and functionality of standard small-outline 
packages in the same printed-circuit-board area. 


The SN54AHC16541 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74AHC16541 is characterized for operation from —40°C to 85°C. 





FUNCTION TABLE 
(each 8-bit section) 





EPIC and Widebus are trademarks of Texas Instruments Incorporated. 
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logic symboltT 


INS 


° 
ty 


° 
m 
nm 


rn 
" 
ma 


ro 
Oo 
m 
A) 


1A 
1A2 
1A3 
1A4 
1A5 
1A6 
1A7 
1A8 
2A 
2A2 
2A3 
2A4 
2A5 
2A6 
2A7 
2A8 


owk, 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. | 


logic diagram (positive logic) 


E1 


10 
10E2 


1A1 
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To Seven Other Channels 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


SUPply Vollade Tange: VGC. citer iat evant each to eedawe eee eekel eevee tee taees -0.5Vto7V 
Input voltage range, V; (see Note 1) 2.0.0... cece ccc cece cee cee e neces eteseereanee —0.5Vto7V 
Output voltage range, Vo (See Note 1) ...... cece eee eee cee eee net eens —0.5 V to Voc + 0.5 V 
Input clamp current, Ijq (Vj) <O Or Vi >Vog) .. 6. eee ee eee nett eee een eee nnees —20 mA 
Output clamp current, lox (VQo<O Or VOo>Veoc) .-- eee eee eee teen tenes +20 mA 
Continuous output-current, |G (VG = 010 VGC): «cot isweiscscenleceen near nediwbe aan deeeegews +25 mA 
Continuous current through each Voc Or GND ..... 1... ccc en eect eee eeaes +75 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DGG package ................ 0.85 W 

DL package ..............0005. 1.2 W 
Storage temperature range, Tstg...-.-.- Pe aE eee Ye ets ee eee eee ee —65°C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 


recommended operating conditions (see Note 3) 


SN54AHC16541 | SN74AHC16541 
[MIN MAX] MIN Max] 


Vcc Supply voltage ae ee ee ee 
ST ee 
TE v 
eeey 
vona2¥ 1 ed 
Voo=3V aa a 
veo=55V~ 
Vo Output voltage 0 Voc 0 Voc 
aon uA 
Voo=33203V 
mA 
voo=5e05V | SPCC 
aa 
Voo=33203V 
mA 
Voo=5e05vV | tC 
eo ik Voc = 3.340.3V 100 
At/Av Input transition rise or fall rate ns/V 
Voo=5#05V 


TA Operating free-air temperature | | —55 125 —40 85 


NOTE 3: Unused inputs must be held high or low to prevent them from floating. 




















VIH High-level input voltage 

















VIL Low-level input voltage 

















IOH High-level output current 












IOL Low-level output current 
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electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 


Ta = 25°C SN54AHC16541 | SN74AHC16541 
PARAMETER TEST CONDITIONS Vcc 
we WA nwa | Wa 












IOH = —50 pA 














CS CD 
eer 45V{ 3.94 
iol = 500A 
V 
LE DC CS 
Ci aca oan Sen 
Vi = Voc or GND 5.5 V pA 
petoemt anspor ate persian at | 





cana 
loc | MieVocorGND, lo=0 [55vp 
Cie Mi=VocorGND Vt 
o_—_—___wo=vooer eyo —__| vf 4 


tT For input and ouput, '0z includes the input leakage current. 






switching characteristics over recommended operating free-air temperature range, 
Voc = 3.3 V+0.3V ——s otherwise noted) (see iol 1) 





tPLZ 
* On products compliant to MIL-PRF-38535, this parameter is ensured but not an aoe 
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switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V+0.5 V (unless otherwise noted) (see Figure 1) 


FROM TO LOAD aA 25°C SN54AHC16541 | SN74AHC16541 
eee |_@NPUT) | (ouTPUT) | CAPACITANCE a aa 






ten : 
4772 85 


a ee 







* On products compliant to MIL-PRF-38535, this parameter is ensured but not a tested. 






output-skew characteristics, C; = 50 pF (see Note 4) 
SN74AHC16541 
FROM TO : 
PARAMETER (INPUT) (OUTPUT) ce ele UNIT 
ar ee a tS 
pm SFr C717 nena RT| 





NOTE 4: Characteristics are a during iS a ae characterization and ensured by acca 


noise characteristics, Voc = 5 V, C_ = 50 pF, Ta = 25°C (See Note 5) 


3 SN74AHC16541 | 
PARAMETER 


VOLIP Quiet output, maximum dynamic Vo. aa ae 
VOL(V Quiet output, minimum dynamic VoL Pe ia 
VOH(V) Quiet output, minimum dynamic VOH 


VIHID High-level dynamic input voltage 


VIL(D 
NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 
































Low-level dynamic input voltage 





operating characteristics, Voc = 5 V, Ta = 25°C 


Cod Power dissipation capacitance No load, f= 1 MHz 
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PARAMETER MEASUREMENT INFORMATION 





o Yee 
| 1kQ S17” © Open tPLH/tPHL 
From Output F tpLz/tpz. 
Under Test GND tpHz/tpz7H 
CL 
(see Note A) T 
LOAD CIRCUIT 
Output 
Control Vcc 
—-—---—— Voc (low-level 50% Voc 50% Voc 
Input 50% Voc 50% Voc enabling) | | — —— — — — OV 
| | OV tpzL —> | 
| | le—pl t Output | tpLz —pl 
t PHL pu PLZ ag 
of sea | | Noi ~ Waveform 1° | ey : ~ Voc 
: Oe bay  StatV | oYC : 
gare | 7 50% Vcc ‘ 50% Vcc (see Note B) | hale] ss VOL 
VOL | | tPHz— fe 
| l¢—— tei tpPZzH-> ! 
tPHL 
l | V Output | VoH: -0.3V YOH 
OH # 50% Vcc K iis 
Out-of-Phase 50% Voc 50% Voc Waveform 2 ~OV 
Output er, $1 at GND : 
OL (see Note B) 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
DELAY TIMES ENABLE AND DISABLE TIMES 


NOTES: A. Cy includes probe and jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 3 ns, t¢ = 3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms © 
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@ Members of the Texas Instruments SN54AHCT16541... WD PACKAGE 
Widebus™ Family SN74AHCT16541 . .. DGG OR DL PACKAGE 
(TOP VIEW) 


@ Inputs Are TTL-Voltage Compatible 


@ EPIC™ (Enhanced-Performance Implanted 
CMOS) Process 


@ Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 


@ Flow-Through Architecture Optimizes PCB 
Layout 


@ Package Options Include Plastic 300-mil 
Shrink Small-Outline (DL) and Thin Shrink 
Small-Outline (DGG) Packages and 380-mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mil Center-to-Center Spacings 


description 


The ’AHCT16541 are noninverting 16-bit buffers 
composed of two 8-bit sections with separate 
output-enable signals. For either 8-bit buffer 
section, the two output-enable (1OE1 and 10E2 
or 20E1 and 20E2) inputs must both be low for 
the corresponding Y outputs to be active. If either 
output-enable input is high, the outputs of that 
8-bit buffer section are in the high-impedance 
state. 


The SN74AHCT16541 is available in TI’s shrink 
small-outline (DL) and thin shrink small-outline 
(DGG) packages, which provide twice the I/O pin 
count and functionality of standard small-outline 
packages in the same printed-circuit-board area. 


The SN54AHCT 16541 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74AHCT16541 is characterized for operation from —40°C to 85°C. 





FUNCTION TABLE 
(each 8-bit section) 


INPUTS OUTPUT 
OEY bz A | CY 






EPIC and Widebus are trademarks of Texas Instruments Incorporated. 
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logic symbolt 
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t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 


logic diagram (positive logic) 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)T 


SUPpIY Voltage Tange; VGC s4ssaxeeseks Comm heemnege nets eed dhe dee e te deweredaees -0.5Vto7V 
Input voltage range, V) (See Note 1)... 6.66. ccc eee cede r essere werent ceereneneneeuees -0.5Vto7V 
Output voltage range, Vo (See Note 1) ...... eee ccc cee ete eee cee e ene nees -0.5Vto7V 
Input:clamp current, fie (Vj <0 OF Vi Vic) ciscase sede aes sake oon wei Adee ene -20 mA 
Output clamp current, lox (VQ <O Or VQg>VeoC) -. cece eee eee ete eee eee eee eens —20 mA 
Continuous output current, Io (VQ =O tO VoC) ..- cc cece ee cece eee tt ee ene enee +25 mA 
Continuous current through each Voc or GND .... cece eee eee eee eees +75 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DGG package ................ 0.85 W 

DL package .................5. 1.2W 
Storage temperature range, Tstg .--.-- eee cece eee eee eee reece een ete tetas —65°C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 


recommended operating conditions (see Note 3) 


Fr aed eae errors nccireremrerateer ere) 
Vi, Lowsevelinputvotage ——SSSCSCSCS~SCSCSCSCSCSCSSSCSC~t 
[vi nputvottage—SSCSCSC“~“Ss“‘“‘“‘*S*S*S*S*~“~‘“~“~—rCSCSC | 
Vo Outputvotags SSCS 
[low Hiahevelouputcurent———SOSCSCSCS~—SCSCSCSC‘C~C~C~dTSSCS~S~S 
ae 
0 
[e528 











lOL Low-level output current 
At/Av Input transition rise or fall rate 
TA Operating free-air temperature : 


NOTE 3: Unused inputs must be held high or low to prevent them from floating. 
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electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
Ta = 25°C SN54AHCT16541 | SN74AHCT16541 
PARAMETER TEST CONDITIONS Voc 
a 


= 316 365 




































=—8 mA es 
iL =BDAA 
VoL Sao 4.5V V 
loL = 8mA pC—“i‘“NY 
Vo = Vcc or GND 





[1 |vi= Voc or GD rssvp SO 
Vi Voc orGND, ig =0 a 











One input at 3.4 V, 
Alcct Other inputs at GND or Vcc ee 1 aad 
ley [vo-s5v.SCSC~*dSCi os ae er oa 
Tc, __[Wi=Voo or GND 2 ee 





Tt _[Vo=Vecorano Sid vp Cd TTCid SSCS 


* On products compliant to MIL-PRF-38535, this parameter does not apply. 
t This is the increase in supply current for each input at one of the specified TTL voltage levels. rather than 0 V or VCC. 





switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V+ 0.5 V (unless otherwise noted) (see Figure 1) 


PARAMETER FROM TO LOAD AS = 25°C SN54AHCT16541 | SN74AHCT16541_ 
_e“Heeeaer‘« Tye wax |WIN wAX| MIN MAX] 
ee CL = 15 pF 
ie 37-5, 
as 
oe OE Cl = 15 pF 


tPLH 


=e mi 


tPHL 
tPZL 
t 

tPLZ 


* On products compliant to MIL-PRF-38535, this parameter is ensured but not —ahon tested. 





output-skew characteristics, C; = 50 pF (see Note 4) 


SN74AHCT16541 
ii bis 
PARAMETER (INPUT) (OUTPUT) Vcc Ta = 25°C pn Max UNIT 


ac ee NT ea I ee Eee | ee 


NOTE 4: Characteristics are determined during product characterization and ensured by design. 
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noise characteristics, Voc = 5 V, C_ = 50 pF, Ta = 25°C (see Note 5) 


SN74AHCT16541 | 
PARAMETER MIN MAX! UNIT 


Youre) viet output, maximum dynamicVon—SSOSCSCSCSCSCSCSC‘CS~CS~idSC~S~S~ YC 
Vouy) _Guiet output, minimum dynamisVoL——OOSCSCSYTSCSCSCSC~C~‘ BY 
VOH(V) Quiet output, minimum dynamic VoH | 46 CUT 
VIH(D High-level dynamic input voltage (ec: Monn ON ae 
VILID Low-level dynamic input voltage ae 


NOTE 5: Characteristics are determined during product characterization and ensured by design for surface-mount packages only. 











<j< 





<j< 








< 





operating characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 
Cog Power dissipation capacitance No load, f= 1 MHz 





PARAMETER MEASUREMENT INFORMATION 





9 Vee 
1kQ S17 © Open tPLH/tPHL 
From Output P fepaiteek 
Under Test Oo 
GND tPHZ/tPZH 
CL 
(see Note A) i 
= Output 3V 
Control 
LOAD CIRCUIT (low-level ‘ 1.5V i 1.5V 

enabling) cop ies OV 


Output 


Z 
= Vc 
Input ! 1.5V | 1.5V ny Waveform 1 FN pny ar ne c 
$1 at Vcc OL+ Se" y 
tPLH —¢—§$> | | = 


see Note B 
| “—- tPHL ( 


Sneat tPZH 
| = VOH ahaa | == === VOH 
Output 1.5V 1.5V ve aan L15V K Vou -0.3V 
. VOL (see Note B) ~OV 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
DELAY TIMES ENABLE AND DISABLE TIMES 


NOTES: A. Cy includes probe and jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 3 ns, tf =3 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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@ Package Options Include Plastic SN54HCO00... J OR W PACKAGE 
Small-Outline (D), Thin Shrink SN74HC00 ...D, N, OR PW PACKAGE 
Smail-Outline (PW), and Ceramic Flat (W) (TOP VIEW) 


Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 


description 


These devices contain four independent 2-input 
NAND gates. They perform the Boolean function 
Y=AeBor Y =A+B in positive logic. 








The SN54HCOO is characterized for operation SN54HCO0... FK PACKAGE 
over the full military temperature range of —55°C (TOP VIEW) 

to 125°C. The SN74HCOO is characterized for O 
operation from —40°C to 85°C. a<$ 99 


FUNCTION TABLE 
(each gate) 


INPUTS ou 


H H 
L X 
X L 


logic symbolt NC — No internal connection 








t This symbol is in accordance with ANSIEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, PW, and W packages. 


logic diagram (positive logic) 
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absolute maximum ratings over operating free-air temperature rangeT 


Supply: voliage: range, VCC 25456 eacwnca versa untaneadees eesde ene amaeiaaedness ee eas -0.5Vto7V 
Input clamp current, liq (Vj}<O or Vi >Voc) (See Note 1) 2... cee cee eee cece teens +20 mA 
Output clamp current, lox (Vo <0 or Vo > Vec) (See Note 1)... ec eee eect ee ee eens +20 mA 
Continuous output current, Io (Vo =OtO VEC) --- cece cece eee tte e eee eee e eee e ene neeees +25 mA 
Continous current through Vee or GND: v4..;.os.s0 iene eds ear deseo eseoecareseiudoesi basen +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package ................005 1.25 W 

N package ...............00eee 1.4 W 

PW package ..........c.eeeeee 0.5 W 
Storage temperature range, Totg ..--- sere cece eee cette eet eee e eee n eee —65°C to 150°C 


Tt Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions 


VIH High-level input voltage 


VIL Low-level input voltage 


Vy Input voltage , 0 Voc | | Voc | vi | 
Vo __ Output voltage ee 0 Voc 0 Voc 
0 1000 0 1000 
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SN54HC00, SN74HCO00 
QUADRUPLE 2-INPUT POSITIVE-NAND GATES 


SCLS$181A —- DECEMBER 1982 — REVISED JANUARY 1996 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


_TA= 25°C | SN54HCOO | SN74HCOO 
| PARAMETER TEST | TEsTeonommions UNIT 
TYP _MAX| MIN _MAX| MIN MAX 


Vi= Vin or Vi a 















ioH= 5.2 mA 54868 


OL = 20 uA 000101 
Vor |MeVinorvin oor 0 V 





fousama | asv| 017 _ozsf oat 039 
[a idwevocoroSSC~*YSCS sv nro [ 000 1000] na 
[cg ieVocore, toz0 ev SSCS 
[4 CS™SOSCS wv Or 


switching characteristics over recommended operating free-air temperature range, C, = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM TO Ta = 25°C | SN54HCOO | SN74HCOO0 
PARAMETER V UNIT 
| araweren | um (oUTPUT) NTP WAK] WN WAC] WN WAX, 









operating characteristics, Ta = 25°C 





PARAMETER TEST CONDITIONS TYP | UNIT 
Coc Power dissipation capacitance per gate | Noload =| 20] pF 
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SN54HC00, SN74HC00 
QUADRUPLE 2-INPUT POSITIVE-NAND GATES 


SCLS181A - DECEMBER 1982 — REVISED JANUARY 1996 


PARAMETER MEASUREMENT INFORMATION 


From Output Test re ee ee Vec 
Under Test Point Input | 50% | 50% | 
| OV 


C. = 50 pF | 


ia In-Phase | | ——— VOH 
Output l 50% | 90% l 90% Ne 50% 
LOAD CIRCUIT 10% | l l 10% VOL 






| —> «tr —> \e—-t 
——— Veg I tPHL ae + teLH > : 

90% 90% OH 
Input 1g N sti Out-of-Phase 
— | | =OV Output 

| ; ty ued +—— VoL 

se A a — tt —> +t —> +t 
VOLTAGE WAVEFORM VOLTAGE WAVEFORMS 
INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 


NOTES: A. Cy includes probe and test-fixture capacitance. 

Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50Q, t; = 6 ns, tf = 6 ns. 

The outputs are measured one at a time with one input transition per measurement. 

tPLH and tp, are the same as tog. 
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Figure 1. Load Circuit and Voltage Waveforms 
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SNS4HCT00, SN74HCTO0 
QUADRUPLE 2-INPUT POSITIVE-NAND GATES 


SCLS062A — NOVEMBER 1988 — REVISED JANUARY 1996 





@ Inputs Are TTL-Voltage Compatible SN54HCTOO0 . .. JOR W PACKAGE 
® Package Options Include Plastic SN74HCT00 . pea a PACKAGE 


Small-Outline (D), Thin Shrink 
Small-Outline (PW), and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 


description 


These devices contain four independent 2-input 
NAND gates. They perform the Boolean function 
Y=AeBor Y =A +B in positive logic. SNS4HCTOO. .. FK PACKAGE 


The SN54HCTOO is characterized for operation (TOP VIEW) 

over the full military temperature range of —55°C o«0 Om 
to 125°C. The SN74HCTO0 is characterized for aca oomidw ns 
operation from —40°C to 85°C. 





FUNCTION TABLE 
(each gate) 


INPUTS OUTPUT 
tA BY 





NC — No internal connection 


logic symbolt 





t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, PW, and W packages. 


logic diagram (positive logic) 
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SN54HCT00, SN74HCT00 
QUADRUPLE 2-INPUT POSITIVE-NAND GATES 


SCLS062A — NOVEMBER 1988 — REVISED JANUARY 1996 


absolute maximum ratings over operating free-air temperature ranget 


Supply Voltage tange, VcG* iosisantcyeaiesadkchierierateeese a Seaweeeesweseorsecases -0.5Vto7V 
Input clamp current, Ijq (Vj <0 or Vj >Voc) (See Note 1)... cece cece cece eee eee +20 mA 
Output clamp current, lox (Vo <0 or Vo > Vege) (See Note 1) 2... eee eee +20 mA 
Continuous: output current; 16:(Vo. =] 010 VEG) acces ctaeaie iene ane tesa vee eesu ae masalan ee aes +25 mA 
Continuous current through: Vac Or GND: isicsien ceive nedd toes coe detainee teue ie eanccee ce +50 mA 
Maximum power dissipation at T, = 55°C (in still air) (see Note 2): D package ......... Metta a uchoa 1.25 W 
N package ...............0000- 1.1W 

: PW package ...............0-. 0.5 W 

Storage temperature range, Tytg -----. eee eee eee eee cee teen eee nent n ete ete e ee —65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions 
















SN54HCTOO SN74HCTOO 


Vcc Supply voltage | &5. 4.5 5 5.5 


VIH High-level input voltage Voc = 4.5 V to 5.5 V 
VIL Low-level input voltage Voc = 4.5 V to 5.5 V 





VI Input voltage 
Vo Output voitage 


tt Input transition (tise and fall) time | 
TA Operating free-air temperature 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


Ta = 25°C SN54HCTO0 | SN74HCTOO 
PARAMETER TEST CONDITIONS Voc UNIT 
MIN TYP_MAX| MIN MAX] MIN MAX 
VOH V, = Vip or Vit os a 4.5V 
45V Pa ‘: 



















IOL = 20 pA 0.001 
VOL Vy = Vin or Vit : 
OL = 4 mA 0.17 0.26 


4.3 
. 0.1 
ee VI = VCC or 0 +0.1 +1 00 8 
Ltoc Miz Vocor®, _lo=0 
One input at 0.5 V or 2.4 V, ‘ 
4.5V 


+ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0VorVcc. 
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SN54HCT00, SN74HCTO0 
QUADRUPLE 2-INPUT POSITIVE-NAND GATES 


SCLS062A —- NOVEMBER 1988 — REVISED JANUARY 1996 


switching characteristics over recommended operating free-air temperature range, C; = 50 pF 
(unless otherwise noted) (see Figure 1) 


vnawercn | FROM 70 SNEAHCTOO a 
(INPUT (OUTPUT) MIN TYP MAX] MIN MAX| MIN MAX! 


Tasv[ 20 
ee ee 












operating characteristics, T, = 25°C 
PARAMETER TEST CONDITIONS UNIT 
Coc Power dissipation capacitance per gate | Noload =| 20 pF 





PARAMETER MEASUREMENT INFORMATION 


From Output Test i | ae Na 3V 
Under Test f Point nput ! 1.3V | 1.3V 
OV 


C_ = 50 pF 
(see Note A) le tPLH— le tpH_—> 
=e el 
In-Phase ! sean Fs0% 2% A yay OH 
LOAD CIRCUIT Output 16% J | 1 10% yoy 
ee ee 
eden cay je je I¢- tpLH— P 
Input 2.7V 2.7V OH 
: : | | } ae 0 V Output l 10% 10% +——VoL 
—> et —> «tf —> +t —> «tt 
VOLTAGE WAVEFORM VOLTAGE WAVEFORMS 
INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT RISE AND FALL TIMES 


NOTES: A. Cy, includes probe and test-fixture capacitance. 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, t, = 6 ns, tf = 6 ns. 
The outputs are measured one at a time with one input transition per measurement. 
tPLH and tpy,_ are the same as tpg. 
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Figure 1. Load Circuit and Voltage Waveforms 





Abcepescl PREVIEW Information concerns products In the formative or 
phase of development. Characteristic data and other 


speniaon ara eng gui Ta iepunons eerie gt v3 TEXAS 
INSTRUMENTS 


POST OFFICE BOX 655303 @ DALLAS, TEXAS 75265 5-11 


§-12 


SN54HC02, SN74HC02 
QUADRUPLE 2-INPUT POSITIVE-NOR GATES 


SCLS076A — DECEMBER 1982 — REVISED JANUARY 1996 






@ Package Options Include Plastic SN54HC02 ... J OR W PACKAGE 
Small-Outline (D), Shrink Small-Outline SN74HC02 . .. D, DB, N, OR PW PACKAGE 
(DB), Thin Shrink Small-Outline (PW), and vor) 

Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 


description 


These devices contain four independent 2-input 
NOR gates. They perform the Boolean function 


Y =A+Bor Y =A eB in positive logic. 





The SN54HCO2 is characterized for operation SN54HCO02... FK PACKAGE 
over the full military temperature range of —55°C (TOP VIEW) 

to 125°C. The SN74HC02 is characterized for £8 s. 
operation from —40°C to 85°C. rr Zot 


FUNCTION TABLE 
(each gate) 


INPUTS OUTPUT 
ae 





logic symbolt NC — No internal connection 





Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 


logic diagram (positive logic) 
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SN54HC02, SN74HC02 
QUADRUPLE 2-INPUT POSITIVE-NOR GATES 


SCLS076A — DECEMBER 1982 — REVISED JANUARY 1996 


absolute maximum ratings over operating free-air temperature ranget 


Supply vollage Tange, VGC siacscvensenessce sagan tr evs tosndcweweeek uaeeea bere eeae: -0.5Vto7V 
Input clamp current, lik (Vj <0 or Vi>Voc) (see Note 1)... cece eee eee eee ee +20 mA 
Output clamp current, Iox (Vo <0 or Vo > Voc) (See Note 1) 0... cece eee e cece eee eee e eee eee +20 mA 
Continuous output current, Iq (VO =OtO VOCE) 0. cece e cece eee e eee e eee eee ee eee eeneeees +25 mA 
Continuous current through Voc or GND .... 2... eee ee tence ete eee e teen eneee +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package ................... 1.25 W 
| DB and PW packages .......... 0.5 W 

WN PACKAGE. vicki ee cieciees 1.1W 

Storage temperature range, Tytg --- 1. eee reece eee eee eee teen nee eee ene —65°C to 150°C 


Tt Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions 


[SNeaHCO2 | ___ SN74HCO2 
[MIN NOM MAX| MIN NOM Max] -~ 


Yoo Supply wtage (aes ae | 


VIH High-level input voltage 


VIL Low-level input voltage 


V 





TA Operating free-air temperature 
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_ SNS54HC02, SN74HC02 
QUADRUPLE 2-INPUT POSITIVE-NOR GATES 


SCLS076A ~ DECEMBER 1982 —- REVISED JANUARY 1996 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 






[== = erate = ae 
| PARAMETER | Test conpmions CONDITIONS 
SS I 
ES KE 
Vi=Vin “Vi a V 
ipna=soma | av] sat 58] 52 a 
eT eT 
juezow [av a001 on [os [a 
CCT aS BST A C7 BT 
fion=52ma | v| 018 026[ oa] 0.99 
[a evecoroS*d Sv ts s00[ 1000) 1000 ma 






[leg [vi=Vocer. oo +f evp St CCS 
To C~C~CSSSCSCSCS wo 


switching characteristics over recommended operating free-air temperature range, C_ = 50 pF 
(unless otherwise noted) (see Figure 1) 


[Taz25° | sneancoa | snvanco2_| 
jparaweren | ison | courpuny | ¥00 [aye cae a 
Pavp sop tsp ts 
ce: =-=—o 
vp es af ao 
ave 75{ no ss 
OS | A | NAT] 
a OE) A) EET 












coh 
B 
oO] oa 
<l<l< 


operating characteristics, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 
Cod Power dissipation capacitance per gate | = Noload = | 22 | pF 
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SN54HC02, SN74HC02 
QUADRUPLE 2-INPUT POSITIVE-NOR GATES 


SCLS076A - DECEMBER 1982 — REVISED JANUARY 1996 


PARAMETER MEASUREMENT INFORMATION 


From Output Test SS ee a Vec 
Under Test I Point Input ! 50% | 50% 
OV 






C_ = 50 pF 
(see Note A) le tPLH = le tPHL oe 
= In-Phase | | 90% 90% ee VOH 
50% : ss 50% 
LOAD CIRCUIT Output |, 80% | | ! 10% 
l —>| «t+ | —> \e—-t 
tee I+ tPHL > + tPLH > : 
[?) 
Input 50% 44) 90% 90% IN. 50% Out-of-Phase ! a 
10% 10% oy 
| | | Output eer 5 
> tf —P|. th | —> et —> et 
VOLTAGE WAVEFORM VOLTAGE WAVEFORMS 
INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 


NOTES: A. Cy includes probe and test-fixture capacitance. 
. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, t; = 6 ns, tf = 6 ns. 
. The outputs are measured one at a time with one input transition per measurement. 
. tPLH and tpp are the same as tpg. 


OO Ww 


Figure 1. Load Circuit and Voltage Waveforms 
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SNS4HCT02, SN74HCT02 
QUADRUPLE 2-INPUT POSITIVE-NOR GATES 


SCLS065A — NOVEMBER 1988 — REVISED JANUARY 1996 





@ Inputs Are TTL-Voltage Compatible SN54HCT02... JOR W PACKAGE 
SN74HCT02...D OR N PACKAGE 
@ Package Options Include Plastic (TOP VIEW) 


Small-Outline (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 


description 


These devices contain four independent 2-input 
NOR gates. They perform the Boolean function 
Y =Ae Bor Y =A +B in positive logic. 








The SN54HCTO02 is characterized for operation SN54HCT02 .. . FK PACKAGE 
over the full military temperature range of -55°C (TOP ees 
to 125°C. The SN74HCTO2 is characterized for re ie & ee ce 


operation from —40°C to 85°C. 


FUNCTION TABLE 
(each gate) 


aan onreu 





logic symbolT 


1A 
1B 
2A 
2B 
3A 
3B 
4A 
4B 


Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 


et 


logic diagram (positive logic) 
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SN54HCT02, SN74HCT02 
QUADRUPLE 2-INPUT POSITIVE-NOR GATES 


SCLSO65A — NOVEMBER 1988 — REVISED JANUARY 1996 


absolute maximum ratings over operating free-air temperature rangeT 


Supply voltage range, VOC .. eee eee eee e eee e eet e teen eee eees ee ee ee —-0.5Vto7V 
Input clamp current, liq (Vj <0 or Vij >Voc) (See Note 1)... ce ccc cece ete eee ee eee +20 mA 
Output clamp current, lox (Vo <0 or Vo > Vcc) (See Note 1)... 6. cece cece eee eee +20 mA 
Continuous output current, Io (Vo =OtO VCC) ..- eee e eee eee etter ee eee sic herntam bare seanntene +25 mA 
Continuous current through Vcc or GND ..... idaiedwata< au pebeteenenaeer teases aawaaee anaes +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package ................... 1.25 W 

N PaCkaGe! escitcetevietin Se sake 1.1W 
Storage temperature range, Istg ..- se cere cece eee eee eee ee teen nets —65°C to 150°C 


tT Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions 


| SN54HCT02 SN74HCT02 | 
[MIN NOM MAX| MIN NOM MAX] 










Voc Supply voltage 


VIH High-level input voltage Vcc = 4.5 V to 5.5 V 


VIL Low-level input voltage Voc = 4.5 V to 5.5 V 


Vi Input voltage 
VO Output voltage 
tt Input transition (rise and fall) time 


TA Operating free-air temperature 









electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


Ta = 25°C SN54HCT02 SN74HCT02 
PARAMETER TEST CONDITIONS Vcc UNIT 
MIN. TYP_MAX[ MIN MAX[ MIN MAX! 
V 


iH = -20 WA 44440 | 44 | a 
VOH Vi = VIH or VIL 4.5V 
OH=—4mA 3.98 4.3 EN 


000104 

VOL V) = ViH or Vib = a 4.5V 
ioL=4 mA 
[i _Wieveo ers 042100 
yisNeemo. ton Tsesvp CO 


One input at 0.5 V or 2.4 V, 
. 4.5V 


+ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcc. 
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SN54HCT02, SN74HCT02 
QUADRUPLE 2-INPUT POSITIVE-NOR GATES 


SCLSO65A — NOVEMBER 1988 — REVISED JANUARY 1996 


switching characteristics over recommended operating free-air temperature range, C; = 50 pF 


(unless otherwise noted) (see Figure 1) 


FROM 
PARAMETER UNIT 
jrarawerer | qrnun | uroun eS Se 
ee ae ae 7 eae 
—_a 


operating characteristics, T, = 25°C 


PARAMETER TEST CONDITIONS UNIT 
Coc Power dissipation capacitance per gate | = Noload =| 20] pF 


















PARAMETER MEASUREMENT INFORMATION 


From Output Test Bits ee Nae 3V 
Under Test i Point npu ! 1.3V | 1.3V 
OV 


C. = 50 pF 
(see Note A) le tpLH le tPHL ze 


a In-Phase | | ——~ VOH 
Output | 1.3V | 90% 90% 1.3V 
LOAD CIRCUIT 10% . 
tf 
ff27V 27VN av 
Input ep V4) * ral ie au Out-of-Phase 
0.3 | | me OV Output 





| 
—> «tt —> «tf 
VOLTAGE WAVEFORM VOLTAGE WAVEFORMS 
INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT RISE AND FALL TIMES 


NOTES: A. Cy includes probe and test-fixture capacitance. 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
' characteristics: PRR < 1 MHz, Zo = 50 Q, t, = 6 ns, tf = 6 ns. 
The outputs are measured one at a time with one input transition per measurement. 
tPLH and tpH, are the same as tod. 


990 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54HC03, SN74HC03 
QUADRUPLE 2-INPUT POSITIVE-NAND GATES 
WITH OPEN-DRAIN OUTPUTS 


SCLS077A — MARCH 1984 — REVISED JANUARY 1996 






@ Package Options Include Plastic SN54HC03 ... J OR W PACKAGE 


Small-Outline (D) and Ceramic Flat (W) rr eae ya PACKAGE 


Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 


description 


These devices contain four independent 2-input 
NAND gates. They perform the Boolean function 
Y=AeBor Y = A +B in positive logic. The 
open-drain outputs require pullup resistors to 
perform correctly. They may be connected to 

other open-drain outputs to implement active-low caer aie aa 
wired-OR or active-high wired-AND functions. 








mo<tO Om 
The SN54HCO3 is characterized for operation eee 
over the full military temperature range of —55°C 
to 125°C. The SN74HCO3 is characterized for 
operation from —40°C to 85°C. 


FUNCTION TABLE 
(each gate) 


INPUTS OU 
H H 


L X 
X L 


logic symbolt 





NC — No internal connection 








t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 


logic diagram (positive logic) 
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SN54HC03, SN74HC03 
QUADRUPLE 2-INPUT POSITIVE-NAND GATES 
WITH OPEN-DRAIN OUTPUTS 


SCLS077A — MARCH 1984 ~ REVISED JANUARY 1996 


absolute maximum ratings over operating free-air temperature ranget 


SUPPIY VOlLAgE TaNGe: VGC settee. on tetaesia eet dees ieenae deine eunen Meeeenen -0.5Vto7V 
Input clamp current, Ijx (Vj <0 or Vj >Voc) (See Note 1)... cece eee cece eee eee teenies +20 mA 
Output clamp current, Iox (Vo <0 or Vo > Vcc) (See Note 1)... cece cece e eee eee eee ee +20 mA 
Continuous output current, Io (Vo =O tO Voc) .... ee eee ce eee eee eee e eee e eee e eens +25 mA 
Continuous current through Voc or GND ... 0... cece eee eee e eee e teen ene nees +50 mA 
Maximum power dissipation at T, = 55°C (in still air) (see Note 2): D package ................... 1.25 W 

N package ................000: 1.1 W 
Storage temperature range, Tgig .------ cece cece eee teeter eee e tenet eee eeeees —65°C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions 


Voc Supply voltage 


VIH High-level input voltage 


VIL Low-level input voltage 


VI Input voltage 
Vo Output voltage 


Input transition (rise and fall) time 








Operating free-air temperature 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) | 


Ta = 25°C | SN54HCO3 | SN74HCO03 
PARAMETER | TEST CONDITIONS Voc UNIT 
MIN TYP WAX] MIN MAX| MIN MAX 
H 


ton [Wisin orvin, Vo Veo oor osf 10 


0002 0 
ene 001 oat or] oa] 
Vor |Vi=Vinorvin 0010. v 


ioL=4mA 017 oz6| oa 

ioL = 52 mA 015026 04 
| d= Vgc or 0 +0.1 +100 +1000 +1000 
F 
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SN54HC03, SN74HC03 
QUADRUPLE 2-INPUT POSITIVE-NAND GATES 
WITH OPEN-DRAIN OUTPUTS 


SCLS077A — MARCH 1984 — REVISED JANUARY 1996 


switching characteristics over recommended operating free-air temperature range, C, = 50 pF 


(unless otherwise noted) (see Figure 1) 
| Ta=25°C | SNS4HCO3_ | SN74HCO3 
(PUT) Caan Tye wa MN WAT MN wa] UN 
p80 105 
BV 
5 
1 
3 


ra s 
(or om me me) NO 
<jcjcp< <= 


NO 
< 


00 
20 
17 
75 
15 


4. 


oO 
< 


ee ee) 
[0100 180) 
[1020 a. 
ee ed 
ee ed 
ee el 


3 
0 1 
0 
8 
8 
8 
6 


o>) 
< 





operating characteristics, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 
Cod Power dissipation capacitance per gate 








PARAMETER MEASUREMENT INFORMATION 


Vec 
Ru = 1 kQ 
Se Se ee Vec 
From Output Test 
Under Test Point Input | 50% | 50% 
OV 
C, = 50 pF 
T jose Note A) le 'PLH > ie ‘PHL - 
= In-Phase | | 0%! VOH 
Output | a. | x 50%, 
LOAD CIRCUIT 10% | | 1 yo) 
| | —> itt 
F 90% 90% : | | VoH 
Input 50% f| |< 50% 90% 
10% 10% gy _ Out-of-Phase |“ 50% | 
| | Output 10% 10% fe VoL 
—> tr —> <¢t —> <¢t 
VOLTAGE WAVEFORM VOLTAGE WAVEFORMS 
INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 


NOTES: A. Cy includes probe and test-fixture capacitance. 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, t, = 6 ns, t¢ = 6 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54HC04, SN74HC04 
HEX INVERTERS 


SCLS078A —- DECEMBER 1982 — REVISED JANUARY 1996 





@ Package Options Include Plastic SN54HC04... JOR W PACKAGE 
Small-Outline (D), Shrink Small-Outline SN74HC04 ...D, DB, N, OR PW PACKAGE 
(DB), Thin Shrink Small-Outline (PW), and OE MEW) 

Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 


description 


These devices contain six independent inverters. 
They perform the Boolean function Y = A in 





positive logic. 

The SN54HC04 is characterized for operation SN54HC04... FK PACKAGE 

over the full military temperature range of -55°C (TOP VIEW) 

to 125°C. The SN74HC04 is characterized for ss Sei eae 

operation from —40°C to 85°C. hada 
FUNCTION TABLE 


(each Inverter) 


INPUT OUTPUT 
A Y 
H L 
L H 










logic symbolt 


NC — No internal connection 


1Y 


2Y 
3Y 
4Y 
5Y 


1A 
2A 
3A 
4A 
SA 
6A 


1 
3 
5 
9 


11 





t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 


s ——_\So—— 


logic diagram (positive logic) 





PRODUCTION DATA Information Is current #8 of publication date. Copyright © 1996, Texas Instruments Incorporated 
Products conform to specifications per the terms of Texas Instruments 1} 
standard warranty. Production processing does not necessarily include TEXAS 
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SN54HC04, SN74HC04- 
HEX INVERTERS 


SCLS078A —- DECEMBER 1982 — REVISED JANUARY 1996 
absolute maximum ratings over operating free-air temperature ranget 


Supply voltage range, VoG oe. cece cece ete cee cece eee ee ene teeeneeeseeneees ee ~0.5Vto7V 


Input clamp current, Ijx (Vj <0 or Vj >Vcoc) (see Note 1) .............0.. Miswateeneasdea ghdan +20 mA 
Output clamp current, Iox (Vo <0 or Vo > Vcc) (See Note 1)... eee eee eee eee eee +20 mA 
Continuous output current, lo (VO =OtO VOC) .-- cece eee erence teen tent e eee e ee neenes +25 MA 
Continuous current through Voc Or GND ... 1. eee cece e teen eee eeees +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package ................... 1.25 W 

DB and PW packages .......... 0.5 W 

N package ..............eeeeee 1.1 W 
Storage temperature range, Tsig .- ++... eee cece eee eee eee te ete teen eee n eee ees —65°C to 150°C 


Tt Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 


except for the N package, which has a trace length of zero. 
UNIT | 
Voc Supply voltage = Lo oe Tv 
Voo=2V E 
Voo=45V . 
Voo=6V Taz 
1.3 


recommended operating conditions 


[sweanicos | __ SN7AHCos 






oo 
aa eee 
poTo 















VIH High-level input voltage 











3 


Voo= 45 
voos6vV [otf 
0 
5 


Low-level input voltage 








VIL 


Oforo yo 


os i 


V 
V 
V 
V 
V 
°C 


1. 
2 a 
oe Nee 
voo=2V 1000 
0 








| 


oO 





voo=45V [| 0800) 
Voo=6V 
—55 125 —40 


Input transition (rise and fail) time 







4 





0 
8 





TA Operating free-air temperature 
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SN54HC04, SN74HC04 
HEX INVERTERS 


SCLS078A — DECEMBER 1982 — REVISED JANUARY 1996 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 












TAs 25°C | SN54HCO4 | SN74HCO4 
| PARAMETER TEST | TESToNmons UNIT 
TYP _MAX| MIN MAX] MIN MAX 






lol =-20 uA 

Vi= Vin OrViL [ev] se ss00 | se +f se 
fion=—1ma | 4sv| ase 43 -| a7 «dp aes 
fion=-52ma_| ev] 64868 | 62+ sas 
A) 

lol =20uA wsv[ 0001 os ost _on 
Vin oF Vi 08] 
[oa 








—= 0.001 0.1 V 


ace 
igessana [ev a1 —oz8| oa] 08 
[a dievecero*YSv tosss00 | sn000 | 21001 
SE CEC TS A ST NAA) RENAN 
a a 22) DD 


switching characteristics over recommended operating free-air temperature range, C, = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM TO Ta = 25°C | SN54HCO4 | SN74HCO4 
PARAMETER V 
_Parawerer | upc (ouTPUT) MIN, TYP_MAX| MIN MAX| MIN MAX 


Vi = 








operating characteristics, Ta = 25°C 
PARAMETER 





Power dissipation capacitance per inverter 
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SN54HC04, SN74HC04 
HEX INVERTERS 


SCLS078A — DECEMBER 1982 — REVISED JANUARY 1996 


PARAMETER MEASUREMENT INFORMATION 


From Output Test ka ee Vec 
Under Test f Point Input | 50% | 50% 
OV 






CL = 50 pF 
T (see Note A) le tPLH gs le tPHL ‘Ae 
is In-Phase | ——— VOH 
Output | 50% | | a | lt IN. 50% 
LOAD CIRCUIT 10% l l 10% Vv 
—> tr | —> et 
——~Veoco i. tPHL By + tpLH > : 
90% 90% OH 
Input 180% | Mh, O07. Out-of-Phase 
= | eee a al +—— VoL 
>| et > eet > ett ol et 
VOLTAGE WAVEFORM VOLTAGE WAVEFORMS 
INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 


NOTES: A. Cy includes probe and test-fixture capacitance. 

Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators cone the following 
"characteristics: PRR s 1 MHz, Zo = 50 Q ty =6 ns, tf = 6 ns. 

The outputs are measured one at a time with one input transition per measurement. 

tPLH and tpHL are the same as tpg. . 


99 @> 


Figure 1. Load Circuit and Voltage Waveforms 
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SNS54HCU04, SN74HCU04 
HEX INVERTERS 


SCLS079A — MARCH 1984 — REVISED JANUARY 1996 





@ Unbuffered Outputs SN54HCU04 ... JOR W PACKAGE 
SN74H ... DORN PACKA 
@ Package Options Include Plastic ag view eae 


Small-Outline (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 


description 


These devices contain six independent inverters. 


They perform the Boolean function Y = A in 





positive logic. 

The SN54HCU04 is characterized for operation SN54HCU04. . . FK PACKAGE 
over the full military temperature range of -55°C (TOP VIEW) 

to 125°C. The SN74HCU04 is characterized for SiO Se 
operation from —40°C to 85°C. -~-rZa>s6 


FUNCTION TABLE 
(each inverter) 


INPUT OUTPUT 
A Y 
H L 
L H 













logic symboltT 

1 2 NC — No internal connection 

1A 1Y 
3 4 

2A 2Y 
5 6 

3A 3Y 
9 8 

4A 4Y 
11 

5A 5Y 

6A 6Y 


Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 


»——_>o— 


logic diagram (positive logic) 





PRODUCTION DATA information Is current as of publication date. Copyright © 1996, Texas Instruments Incorporated 
Products conform to specifications per the terms of Texas instruments j 

standard warranty. Production processing does not necessarily include 

tasting of all parameters. I EXAS 
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SN54HCU04, SN74HCU04 
HEX INVERTERS 


SCLS079A — MARCH 1984 — REVISED JANUARY 1996 


absolute maximum ratings over operating free-air temperature rangeT 


SUDPIY Vollade TANG V GCs nc. sin cts venetian aeaeomes Wewe Sagat ee ate wkaey ees -0.5Vto7V 
Input clamp current, liq (Vj <O or V;>Voc) (See Note 1) 6... eee eee cette eee +20 mA 
Output clamp current, lox (Vo <0 or Vo > Vcc) (See Note 1)... eee cece eee eee eens +20 mA 
Continuous output current, Io (VQ =OtO VoC) «.-- cece cee ee terete eee e teen eee +25 mA 
Continuous current through Voc Or GND ......... cee eee eee eee eeee +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package ................... 1.25 W 

N package ..............0.000. 1.1 W 
Storage temperature range, Tytg .. 1. - eee eee eee cence eect e nents —65°C to 150°C 


tT Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions 


SN54HCU04 SN74HCU04 
[MIN NOM MAX] MIN NOM MAX] 
V 


ee. sippy iotage pe. ee et oe oo | 
EEL 













VIH High-level input voltage 





Low-level input voltage 





VIL 





0 


TA Operating free-air temperature —55 125 —40 85 zm 
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SNS4HCU04, SN74HCU04 
HEX INVERTERS 


SCLS079A — MARCH 1984 — REVISED JANUARY 1996 


electrical characteristics over recommended ns free-air temperature range (unless 
otherwise noted) 


TAS 25°C | SN54HCU04 | SN74HCU04 
| PARAMETER TEST | TEsreonpmons UNIT 
TYP _MAX| MIN MAX] 


eae a waa 
ion=-20ua [_asv[_4 «sd Sd 
Vi=Voc or GND PS A OCG 












ion=-ama| asvp aso —~«da —=«dti 
un bama [ov sae se age 


20a [asv [15] 05 | 
Vo. | Vi= Voc er@n [—ev[ os os[ os] v 






fouzama[asv[———ozep ap ia, 

flow=s2ma_| ev] ——ozsf ap ose 
a evecera «dS 00] —ss000 ——st000[ na 
[16g |wieVecore, iow ~4 ev SS—tESSCS SSC 
[oa SSS™C~C~CSCSSSSCSCS wv OSS 


switching characteristics over recommended operating free-air temperature range, C, = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM 10 
porwr | eR | eof Pa a ah 
Pav awl ef 
A v  [asv[ ef 
ey a] 20] 
Y 


operating characteristics, Ta, = 25°C 


PARAMETER TEST CONDITIONS UNIT 
Cod Power dissipation capacitance per inverter 
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SN54HCU04, SN74HCU04 
HEX INVERTERS 


SCLS079A — MARCH 1984 —- REVISED JANUARY 1996 


PARAMETER MEASUREMENT INFORMATION 


From Output "ToS _g ka ON ee Vec 
Under Test I Point Input | 50% | 50% 
: OV 


C= 50 pF 
(see Note A) ie tPLH - le tpHL —> 
= In-Phase | | 90% 90% ——— VOH 
LOAD CIRCUIT Output | =, 80% ! | | ae 
| —> ett, yet 
I tPHL ag * tpLH > r 
OH 
———Vec _ Outof-Phase 90% Th 50% 50% 7, 90% 
“ 90% 90% 5 10% 10% | 
Input , Fay % | | - se Output l © 2A 4 Voy 
0 (+) 
l | ; | | OV my <¢-t —P ¢— tT 
—> —>| <t 
: ! t t- is not applicable to "HCU devices. 
VOLTAGE WAVEFORM VOLTAGE WAVEFORMS 
INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 


NOTES: A. Cy includes probe and test-fixture capacitance. 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, t, = 6 ns, tf = 6 ns. 
The outputs are measured one at a time with one input transition per measurement. 
tPLH and tpH_ are the same as tpg. 


OO 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54HCT04, SN74HCT04 





HEX INVERTERS 
SCLS042A — JULY 1986 — REVISED JANUARY 1996 
@ Inputs Are TTL-Voltage Compatible SNS4HCT04 . .. JOR W PACKAGE 
SN74HCT04 ...D, N, OR PW PACKAGE 
@ Package Options Include Plastic (TOP VIEW) 


Small-Outline (D), Thin Shrink 
Small-Outline (PW), and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 


description 





These devices contain six independent inverters. 


They perform the Boolean function Y = A in 


positive logic. SN54HCTO4.. . FK PACKAGE 
The SN54HCT04 is characterized for operation (TOP VIEW) 

over the full military temperature range of —55°C ge OO 

to 125°C. The SN74HCT04 is characterized for ree eee 


operation from —40°C to 85°C. 


FUNCTION TABLE 
(each inverter) 


INPUT OUTPUT 
A Y 
H L 
L H 













logic symbolT NC — No internal connection 

1 2 

1A 1Y 
3 4 

2A 2Y 
5 6 

3A 3Y 
9 8 

4A 4Y 
11 

5A 5Y 

6A 6Y 


T This symbol is in accordance with ANSIJEEE Std 91-1984 and 
IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and PW packages. 


ane ee 


logic diagram (positive logic) 





PRODUCTION DATA information Is current as of publication date. Copyright © 1996, Texas Instruments Incorporated 


Products conform to specifications per the terms of Texas Instruments 
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SN54HCT04, SN74HCT04 
HEX INVERTERS 


SCLS042A - JULY 1986 — REVISED JANUARY 1996 


absolute maximum ratings over operating free-air temperature rangeT 


SUPplyY VOllAGe TANGS, VGC -cuccnsaiveesu tite eile eos vee ruceiosduteaeMied eebt oun Kis -0.5Vto7V 
Input clamp current, lj (V;<0O or Vj >Voc) (see Note 1) ..... Navsvaetotategnueeeeaeeeceieees +20 mA 
Output clamp current, lox (Vo <0 or Vo > Vcc) (See Note 1) ..... eee eee ee eee eee eee Fae Foaitn fet +20 mA 
Continuous output current, lo (Vo =OtO VCC) ... cece cece teen eee e eee en eeeenaeeees +25 mA 
Continuous current through Voc or GND ... 2... eee creer eee eee eee teen eneees +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): Dpackage ................... 1.25 W 

N DaCKAGS).c3.i050el45.e was eee wns 1.1 W 

PW package ...............005. 0.5 W 
Storage temperature range, Tgtg .....-- cere cree eee e ence eee teen eee c een e teen tenes —65°C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions 


} SN54HCT04 - SN74HCT04 
[MIN NOM MAX| MIN NOM MAX] 


Yoo Supply votage Cass ss] 45 5 55] 

Vin, Highievelinputvotage ——~‘([Vog=4svwssv [2 ~~ 2. 
0 

00 

85 







Vi___Tnput voltage 
Vo Outputvoltage 
tt Input transition (rise and fall) time 


electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
PARAMETER | 
V 
V 
4 
Vi= Voc ord 1000 
V 
A 
pF 










°C 


Ta Operating free-air temperature 











Ta = 25°C SN54HCT04 | SN74HCTO4 
TEST CONDITIONS Voc UNIT 
MIN 
4 


C Tye WAX] MIN MAX 
Wao |e 4.5V | 
a 
Vi = ViH or Vit ot sa 4.5V 
isa 07 028 





3 
0.1 
n 
2 piss = 0 
One input at 0.5 V or 2.4 V 
4.5V 


1 
VOL 
come tee Pssv] PCA 
: . . 9 ; 3 
0 





oe ere 


+ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcc: 
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SN54HCT04, SN74HCT04 
HEX INVERTERS 


SCLS042A ~ JULY 1986 —- REVISED JANUARY 1996 


switching characteristics over recommended operating free-air temperature range, C_ = 50 pF 
(unless otherwise noted) (see Figure 1) 


(INPUT) (OUTPUT) MIN TYP MAX a a 
ee ee) 
55 | 

| 
mL 












operating characteristics, T, = 25°C 


PARAMETER TEST CONDITIONS UNIT 
Coc Power dissipation capacitance per inverter | Noload = | 20] pF CF 








PARAMETER MEASUREMENT INFORMATION 


From Output Test ee a Ng 3V 
Under Test a Point nput : 1.3V | 1.3V 
OV 


CL = 50 pF | 
(see Note A) (¢ tPLH ze le tpHL > 
= In-Phase | lt o0% 077K! YOH 
1.3V ‘ ° IN 1.3V 
LOAD CIRCUIT Output | GS, | : | 10% y,, 
ret | et 
Luseee aly paid — teLy >| ' 
. OH 
Input 1.3V J 2.7V 27V N 1.3V Out-of-Phase 90% NA 43y iav Zz, 
—> ft —> tt > et —> —-t 
VOLTAGE WAVEFORM VOLTAGE WAVEFORMS 
INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT RISE AND FALL TIMES 


NOTES: A. Cy includes probe and test-fixture capacitance. 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, t, = 6 ns, tf =6 ns. 
. The outputs are measured one at a time with one input transition per measurement. 
. tPLH and tpH_ are the same as tpg. 


oN 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54HC05, SN74HC05 
HEX INVERTERS 
WITH OPEN-DRAIN OUTPUTS 


SCLS080A —- MARCH 1984 —- REVISED JANUARY 1996 





@ Package Options Include Plastic '  SN54HCOS ... J OR W PACKAGE 
Small-Outline (D) and Ceramic Fiat (W) prerere a site PACKAGE 


Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 


description 


These devices contain six independent inverters. 
They perform the Boolean function Y = A in 
positive logic. The open-drain outputs require 
pullup resistors to perform correctly. They may be 
connected to other open-drain outputs to 
implement active-low wired-OR or active-high 
wired-AND functions. 


The SN54HCO05 is characterized for operation 
over the full military temperature range of —55°C 
to 125°C. The SN74HCO05 is characterized for 
operation from —40°C to 85°C. 





SN54HC05 ... FK PACKAGE 
(TOP VIEW) 


FUNCTION TABLE 
(each inverter) 


ae oer 





logic symbolt 


1A 
2A 
3A 
4A 
5A 
6A 





t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 


isos eoavnd 


logic diagram (positive logic) 


PRODUCTION DA DATA Information is current as of publication date. : Copyright © 1996, Texas Instruments Incorporated 
Products conform to specifications per the terms of Texas Instruments 7 

standard werranty, Production processing does not necessarily include 

testing of all perameters. I 
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SN54HC05, SN74HC05 
HEX INVERTERS 
WITH OPEN-DRAIN OUTPUTS 


SCLS080A — MARCH 1984 - REVISED JANUARY 1996 
absolute maximum ratings over operating free-air temperature ranget 


Supply voltage range, VGG. ot2i0n tanneedateaerbratweecemwiaeasalaenee ne erga Sreards .... “O5Vt0O7V 


Input clamp current, liq (Vj <O or V)>Voc) (See Note 1) 1... eee e teen eee +20 mA 
Output clamp current, lox (Vo <0 or Vo > Voc) (See Note 1) 0... eee +20 mA 
Continuous output current, lg (VQ =OtO VEC) ..- cc cece cece cece teen ee eee eeenaee +25 mA 
Continuous current through Vcc Or GND ... 2... cece cece eee ee eee ee teen eaee +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package ................... 1.25 W 

7 7 N package ..............0.000- 1.1W 
Storage temperature range, Tetg .---- eee eee eee cnet eee ete e nent e nes —65°C to 150°C 


Tt Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions 


| SNS4HCOS | __ SN74HCos 
[MIN_NOM MAX] MIN Nom wax] UNIT 


Teo Supyvotags——SSCSC—“~S*S*~“‘~‘;7CS;SSt*dSCt fe 
V 
Woo=sv ip a2 SC~d 
ea 















VIH High-level input voltage 















VIL Low-level input voltage 















VI 
Vo 


Input voltage 
Output voltage 





Input transition (rise and fall) time Voc = 4.5V 7. soot 0 ~500 
Voo=6V po 00400 J 


a ee 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


Ta = 25°C | SN54HCO5 | SN74HCO5 
PARAMETER TEST CONDITIONS Voc UNIT 
MIN. TYP _WAX| MIN MAX| MIN MAX! 
Vie 


Viner Vo-Voo [ev] om osf of Ss | A 


0002 0 
eer oor orp orp Cir 
Vie Vin orViL 2001 0 V 











TA Operating free-air temperature 











flou=4ma | 45v] 017 026[ oa] 0a 

fion=52mA | ev] 015 026 oa] 03 
igs 00 | 00 | 08 | a 
[cg wi=Vooera, oso ev SSC SCSC~COSSSCt 
SS 2 2) DB 
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SN54HC05, SN74HC05 
HEX INVERTERS 
WITH OPEN-DRAIN OUTPUTS 


SCLSO80A — MARCH 1984 - REVISED JANUARY 1996 


switching characteristics over recommended operating free-air temperature range, C; = 50 pF 


(unless otherwise noted) (see Figure 1) 
[Ta=25°c | SNeaHCOs | SN74HOOS_ 
UNIT 


FROM TO 
PARAMETER 
| arawerer | gupeny | coureun MIN TYP _WAX| WIN MAX 


AN 





operating characteristics, Ta = 25°C 
PARAMETER TEST CONDITIONS | TYP | UNIT 


Coc Power dissipation capacitance per inverter | = Noload =| 20] pF 








PARAMETER MEASUREMENT INFORMATION 


Voc 
Ryu = 1kQ 
eee ee Vcc 
From Output Test 
Under Test Point Input | 50% | 50% : 
0 
C.. = 50 pF | 
T (see Note A) i+ 'PLH + le tPHL = 
= In-Phase i | 000K) YOH 
Output | ‘ | | >, 50%, 
LOAD CIRCUIT 10% l | K1Mey,, 
| | —> tt 
Veo I+ tpH. > le tpn > 
Input 50% | 90% 90% IN. 50% a | VOH 
10% 10% gy _—«Dut-of-Phase 90% 50% | 
| | 0 Output | 10% 10% f vey 
—> fot —> tt —> <¢-t 
VOLTAGE WAVEFORM VOLTAGE WAVEFORMS 
INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 


NOTES: A. Cy includes probe and test-fixture capacitance. 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, t, = 6 ns, tf = 6 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54HC08, SN74HC08 
QUADRUPLE 2-INPUT POSITIVE-AND GATES 


SCLS081A —- DECEMBER 1982 ~ REVISED JANUARY 1996 





@ Package Options Include Plastic SN54HC08 ... J OR W PACKAGE 
Small-Outline (D), Thin Shrink SN74HC08...D,N, OR PW PACKAGE 
Small-Outline (PW), and Ceramic Flat (W) OP VIEW) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 


description 


These devices contain four independent 2-input 
AND gates. They perform the Boolean function 


Y=AeBorY=A+Bin positive logic. 


The SN54HCO08 is characterized for operation SN54HC08 .. . FK PACKAGE 
over the full military temperature range of -55°C (TOP VIEW) 

to 125°C. The SN74HCO8 is characterized for ocO 8 
operation from —40°C to 85°C. eat kee 





FUNCTION TABLE 
(each gate) 


INPUTS OUTPUT 
ee 





logic symbolt NC — No internal connection 





t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, PW, and W packages. 


logic diagram (positive logic) 
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SN54HC08, SN74HC08 
QUADRUPLE 2-INPUT POSITIVE-AND GATES 


SCLS081A — DECEMBER 1982 — REVISED JANUARY 1996 


absolute maximum ratings over operating free-air temperature rangetT 


Supply Voltage Tange, VGG- éacieetucciissiiueiewise os teccardenwne tae) Sees es —0.5Vto7V 
Input clamp current, liq (Vj <O or V;>Voc) (See Note 1) «2... eee eee cece ee ee eee eens +20 mA 
Output clamp current, lox (Vo <0 or Vo > Voc) (See Note 1) 2... cece eee cece eee eee eee +20 mA 
Continuous output current, Io (VQ =O tO Veo) «1... cece cece eee eee eee e eee ene eeeeeaes +25 mA 
Continuous current through Voc Or GND ..... 2... eee eee e eee e eens +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package ................... 1.25 W 
N DACKAOG: ass. asoeteu Saad deks 1.1 W 

PW package ...............05. 0.5 W 

Storage temperature range, Tstg .-.. see ce eee e eee e ete eee eet teen eee teeta —65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 


except for the N package, which has a trace length of zero. 
UNIT 


a 


recommended operating conditions 


Voc =2V 
Voc = 4.5 V 

Voc =6V 
Voc=2V 
Voc = 4.5 V 

Voc =6V | 


VI Input voltage | 
Vo Output voltage 


Input transition (rise and fall) time 





SN54HC08 SN74HC08 











5 








wo 

as 

a} a} to 
ro) 


VIH High-level input voltage 















i 
wo 
a fo 
ala 
~—, 
or 
> 
ho 


VIL Low-level input voltage 





: 
o1lolo 
als 
616 |aol& 
i 
< 
QO r- 
© fo 


| 
< 
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<= 
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oO colo 
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is Oo 
Oo © 192 
ra] o 
oO oO 
iow 
ro) 
o ro] 
o 


4 





0 
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| 
o1 
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Operating free-air temperature 





TA 
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SN54HC08, SN74HC08 
QUADRUPLE 2-INPUT POSITIVE-AND GATES 


SCLS081A - DECEMBER 1982 — REVISED JANUARY 1996 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


A= 25°C SN54HC08 SN74HC08 
| PARAMETER TEST | TEsrconmons DITIONS 
TWP WAK| wit WAX | WN WAX 


lO =-20 uA 14406 
Vi= Vin oF Vi 5.96909 









loH =—4 mA 398 4.3 
IOH = -5.2 mA 548 5.8 


OL = 20 uA 0.001 ef or] ar 


a a a 
Sa Seam CS 7 NT NE NE) RI 
ee SS | NS | Un 
ee ey Oe 


switching characteristics over recommended operating free-air temperature range, C; = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM | TO Ta = 25°C SN54HCO8 Sao 
PARAMETER v 


Serer eee 
EE] I 





operating characteristics, Ta = 25°C 
| PARAMETER 





Coc Power dissipation capacitance per gate 
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SN54HC08, SN74HC08 
QUADRUPLE 2-INPUT POSITIVE-AN 


SCLS081A — DECEMBER 1982 —- REVISED JANUARY 1996 


D GATES 





PARAMETER MEASUREMENT INFORMATION 


From Output Test <a SS SS Voc 
Under Test | Point Input 50% 50% 
C, = 50 pF | | oY 
T (see Note A) le tPLH 7 le tPHL = 
= In-Phase —| IF o0% 309K! YOH 
50% is ° iN. 50% 
LOAD CIRCUIT Output | age | 7 ! 10% 
| —>| tr | —> -t 
res Vae I tpH. > I tpLH > 
Input 50% 4} 90% 90% \ 50% 30% 20% OH 
10% | 10% Out-of-Phase bd *k 50% 50% 7 " 
| | | OV Output ; 410% 0% F 1 voy 
—> «et —>| «tt —> «tft —> jet 
VOLTAGE WAVEFORM VOLTAGE WAVEFORMS 


INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 


NOTES: A. Cy includes probe and test-fixture capacitance. 

. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 6 ns, tf = 6 ns. 

The outputs are measured one at a time with one input transition per measurement. 


tPLH and tpH are the same as tpg. 
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Figure 1. Load Circuit and Voltage Waveforms 
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SN54HCTO08, SN74HCT08 
QUADRUPLE 2-INPUT POSITIVE-AND GATES 


SCLS063A —- NOVEMBER 1988 ~ REVISED JANUARY 1996 





@ Inputs Are TTL-Voltage Compatible SN54HCTO8... JOR W PACKAGE 
SN74HCTO08 ...D, DB, N, OR PW PACKAGE 
@ Package Options Include Plastic (TOP VIEW) 


Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 


description 


These devices contain four independent 2-input 
AND gates. They perform the Boolean function 





Y=AeBorY=A+Bin positive logic. SN54HCTO8... FK PACKAGE 
; (TOP VIEW) 

The SN54HCT08 is characterized for operation ae 

over the full military temperature range of -55°C a<$ SF 


to 125°C. The SN74HCTO8 is characterized for 
operation from —40°C to 85°C. 


FUNCTION TABLE 
(each gate) 


ae PeEUs 





a 





NC — No internal connection 


logic symbolt 





t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 


logic diagram (positive logic) 


UNLESS OTHERWISE NOTED this document contains PRODUCTION Copyright © 1996, Texas Instruments Incorporated 


DATA Information current as of publication date. Products conform to 

specifications per the terms of Texas Instruments standard warran IS 7, 

Production processing does not necessarily include testing of all EXAS 

parameters. ] 
NSTRUMENTS 


POST OFFICE BOX 655303 @ DALLAS, TEXAS 75265 5-45 





SN54HCTO08, SN74HCTO8 
QUADRUPLE 2-INPUT POSITIVE-AND GATES 


SCLS063A - NOVEMBER 1988 —- REVISED JANUARY 1996 


absolute maximum ratings over operating free-air temperature ranget 


Supply voltage range, NGG -aequwecr awrite pass seb eee nna nesses LE Gate Sut, weet -0.5Vto7V 
Input clamp current, lj (Vj <0 or Vi > Voc) (see NOIG 1): asset enone ee date cae eee +20 mA 
Output clamp current, lox (Vo <0 or Vo > Voc) (See Note 1) 6... cece eee eee eens +20 mA 
Continuous output current, Io (Vo =O tO VOC) .... cece cece eee etree tener eet eeen tee eeeaees +25 mA 
Continuous current through Voc or GND ...... eee eee ence eee e eee eenaees +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package ................... 1.25 W 
DB and PW packages .......... 0.5 W 

NiDACKAGO: eases is ceases eos 1.1W 

Storage temperature range, Tstg .----- eee eee eee ee teen ete tenets peers -—65°C to 150°C 


Tt Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions 


Supply voltage 
High-level input voltage Voc = 4.5 V to 5.5 V 


Low-level input voltage Voc = 4.5 V to 5.5 V 


71 Input voltage 

Vo Output voltage 

tt Input transition (rise and fall) time 
TA Operating free-air temperature 





electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
SN54HCTO8 | SN74HCTOS8 
PARAMETER TEST CONDITIONS = eT wax | Wa UNIT 


OH = -20 WA 4.4 4.499 eee cy Sa 
Vi= Vin or Vib 45V 

a ign=-4mA | 3.98 4.3 S72 a} Se 

To a I CAT 
Vi = ViH or VIL ose 

flon=4ma 07 026 


oe 
Ha vie Vooerd 04 n100[ _-s1000] 21000 = 
VieVocor0, 19=0 oi] inc a y oa 


Se ee S 
One input at 0.5 V or 2.4 V, &£ 
4.5V 
to 5.5 V 


+ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcc. 
















PRODUCT PREVIEW information concerns products In the formative or 
phase of development Characteristic data and other 


speraon na eign aoe fc oe ad Texas 
INSTRUMENTS 


5-46 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 


SNS4HCT08, SN74HCT08 
QUADRUPLE 2-INPUT POSITIVE-AND GATES 


SCLS063A — NOVEMBER 1988 — REVISED JANUARY 1996 


switching characteristics over recommended operating free-air temperature range, C; = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM TO A= = 25°C SN54HCT08 | SN74HCT08 





operating characteristics, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 
Coc Power dissipation capacitance per gate | Noload =| 20] pF 








PARAMETER MEASUREMENT INFORMATION 


From Output Test nt. Lc °° “Xus 3V 
Under Test Point nput 1.3V 1.3V 
| | OV 
i , 


CL = 50 pF | 
(see Note A) le 





In-Phase 
LOAD CIRCUIT Output 
—_——3V 
Input 134) 27¥ 2.7V N1.3V Out-of-Phase 
0.3V Z ‘ 03Voy etic 
> et > +4 
VOLTAGE WAVEFORM VOLTAGE WAVEFORMS 
INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT RISE AND FALL TIMES 


NOTES: A. Cy, includes probe and test-fixture capacitance. 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1. MHz, Zo = 50 Q, ty = 6 ns, tf = 6 ns. 
The outputs are measured one at a time with one input transition per measurement. 
tPLH and tpH_ are the same as tpg. 
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Figure 1. Load Circuit and Voltage Waveforms 
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SN54HC10, SN74HC10 
TRIPLE 3-INPUT POSITIVE-NAND GATES 


SCLS083A —- DECEMBER 1982 — REVISED JANUARY 1996 





@ Package Options Include Plastic SN54HC10... J OR W PACKAGE 
Small-Outline (D) and Ceramic Flat (W) peas) eo s PACKAGE 


Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 


description 


These devices contain three independent 3-input 
NAND gates. They perform the Boolean function 
Y=AeBeCorY =A+B +C in positive logic. 





The SN54HC10 is characterized for operation 
over the full military temperature range of -55°C SN54HC10... FK PACKAGE 
to 125°C. The SN74HC10 is characterized for (TOP VIEW) 


operation from —40°C to 85°C. oe dey). Ores 


FUNCTION TABLE 
(each gate) 





logic symbolt NC — No internal connection 





T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 


——f >p—" 


logic diagram (positive logic) 


Ow> 
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SN54HC10, SN74HC10 | 
TRIPLE 3-INPUT POSITIVE-NAND GATES ) 


SCLS083A - DECEMBER 1982 — REVISED JANUARY 1996 


absolute maximum ratings over operating free-air temperature rangetT 


Supply: Vollage Tange, Vee «ac. ioieeeteesei dail oin der acd esse anaes eeentedw ean’ -0.5Vto7V 
Input clamp current, lyq (Vj) <O or Vj >Vec) (See Note 1)... eee ce cece eee eee eee e eee tenes +20 mA 
Output clamp current, Iox (Vo <0 or Vo > Voc) (See Note 1)... ce cece cece cece cece eee eeees ... £20mA 
Continuous output current, lo (Vo =OtO Voc) ..-- cece eee eee eet ere e teens ie eran ecaeteitia oe +25 mA 
Continuous current through Voc Or GND... eee cece eee eee eens ee ee eee +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): Dpackage ................... 1.25 W 

N package ..........0.eeeeeeae 1.14W 
Storage temperature range, Tytg ... 2. - eee e eee cece eee e cette eee tect e teen eens —65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions 









ae a a 


TWIN NOM MAX. 
2 6 ee est 
V 
Mocw2v~4| 0 osp 0 S~—t 
V 
Woc=6v | 0 tep 
Woc=4sv [0 soof_0 500, 







Voc Supply voltage 

















VIH High-level input voltage 


















VIL Low-level input voltage 

















tt Input transition (rise and fall) time 








we TEXAS 
INSTRUMENTS 


5-50 \ POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 


SN54HC10, SN74HC10 
TRIPLE 3-INPUT POSITIVE-NAND GATES 


SCLS083A — DECEMBER 1982 — REVISED JANUARY 1996 


electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
Ta=25°C___[ SNS@HC10 | SN74HCIO 
| PARAMETER TEST | TESTCoNDITIONS SAO uNiT 
se 


191.998 
sess 4496 
Vi= Vin Orv 596.999 a v 















39843 
eT 54868 


OL = 20 uA 0001 0 


CO CS A) A 
Pa wevegero 
[co [wi=vecero, o-0 +4) ev SS SSCS 
[To C™COCOC*dd we of 0 


switching characteristics over recommended operating free-air temperature range, C, = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM TO Ta = 25°C | SN54HC10 | SN74HC10 
PARAMETER UNIT 
[parameter | gut (OUTPUT) ~ MIN TYP _MAX| MIN MAX| MIN MAX, 

A,B, or i019 
oa 


operating characteristics, T, = 25°C 


















PARAMETER TEST CONDITIONS UNIT 
Coc Power dissipation capacitance per gate | Noload = | 25 | pF 
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SN54HC10, SN74HC10 
TRIPLE 3-INPUT POSITIVE-NAND GATES 


SCLS083A —- DECEMBER 1982 — REVISED JANUARY 1996 


PARAMETER MEASUREMENT INFORMATION 


From Output TO? nn ee Vec 
Under Test | Point Input ) 50% | 50% 
OV 
CL = 50 pF 
(see Note A) le tpLH > le tPHL ae 


i In-Phase ‘| l ——— VOoH 
Output | 50% | 90% 90% N 50% 
LOAD CIRCUIT 10% | l 10% VOL 
tf 






| 
| 
eet een 
———~Voec I tPpHL ag I¢ tPLH 
90% 90% OH 
Input 180% # | Ne ae Out-of-Phase 
OV 
| | ly even +—— VoL 
ek <P 8 —> tt —> -t 
VOLTAGE WAVEFORM VOLTAGE WAVEFORMS 
INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 


NOTES: A. Cy includes probe and test-fixture capacitance. 
Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, t, = 6 ns, tf = 6 ns. 

’ The outputs are measured one at a time with one input transition per measurement. 
tPLH and tpHL are the same as tod. 


90 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54HC11, SN74HC11 
TRIPLE 3-INPUT POSITIVE-AND GATES 


SCLS084A — DECEMBER 1982 — REVISED JANUARY 1996 





@ Package Options Include Plastic SN54HC11 ... JOR W PACKAGE 
Small-Outline (D) and Ceramic Flat (W) SN74HC11 pe Fen PACKAGE 


Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 


description 


These devices contain three independent 3-input 
AND gates. They perform the Boolean function 


Y=AeBeCorY=A+B+C in positive 





logic. 

The SN54HC11 is characterized for operation SN54HC11... FK PACKAGE 
over the full military temperature range of ~55°C (TOP VIEW) 

to 125°C. The SN74HC11 is characterized for | o<c<O 80 


operation from —40°C to 85°C. i al Se 


FUNCTION TABLE 
(each gate) 


INPUTS OUTPUT 
pA BU Uc CY 





NC — No internal connection 


logic symbolt 





t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 


——_{ >} 


logic diagram (positive logic) 


OUY 
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SN54HC11, SN74HC11 | 
TRIPLE 3-INPUT POSITIVE-AND GATES 


SCLS084A —- DECEMBER 1982 — REVISED JANUARY 1996 
absolute maximum ratings over operating free-air temperature ranget 


Supply Vollage Tange; VGC -.c3 vicwwdersserutineeisvewGsadebanmeoeeanasieaatulveoyes —-0.5Vto7V 


Input clamp current, liq (Vj <0 or Vij >Voc) (See Note 1)... eee eee ce eee eee ee eens +20 mA 
Output clamp current, lox (Vo <0 or Vo >Vec) (see Note 1)... cece eee eee +20 mA 
Continuous output current, Io (Vo =O tO Voc) ... ee eee eee eee e eee eee eeeeees +25 mA 
Continuous current through Voc Or GND .... 1. eee cence eee ee ee eeaes +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package ................... 1.25 W 

N package ............ cee eeeee 1.1W 
Storage temperature range, Toig .---- eee e eee eee reece ee teen terete eee tenes —65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. Themaximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. | ; 


recommended operating conditions 


Vcc Supply voltage 


VIH High-level input voltage 


VIL Low-level input voltage 


Input transition (rise and fall) time 





TA Operating free-air temperature 
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SN54HC11, SN74HC11 
TRIPLE 3-INPUT POSITIVE-AND GATES 


SCLS084A — DECEMBER 1982 — REVISED JANUARY 1996 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


TA = 25°C | SN54HC11_ | SN74HC11 
PARAMETER TEST CONDITIONS UNIT 
rv Wax | MAK WH MAR 


ae OR A Se a 
loH=-20nwA | 4.5] 4.4 4.499 Se ze ae 
VOH Vi = VIH or VIL 6 = 5.9 5.999 zee ee V 
5.2 


nn ae 2 








[7 idevecoroSS*d Sv | ts s00 | 000 _s1000[ na 
ie ievecen sees = eh oe 
a 5712 DT DT 


switching characteristics over recommended operating free-air temperature range, C, = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM TO Ta = 25°C | SN54HC11_ | SN74HC11 
PARAMETER Vv UNIT 
| Parawever | uu (OUTPUT) MIN, TYP_MAX| MIN MAX| MIN MAX! 
A,B, or 0 0 20f sof 26 
a7 
Se 


operating characteristics, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 

















Cod Power dissipation capacitance per gate | Noload =| 25 | pF 
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SN54HC11, SN74HC11 
TRIPLE 3-INPUT POSITIVE-AND GATES 


SCLS084A - DECEMBER 1982 - REVISED JANUARY 1996 


PARAMETER MEASUREMENT INFORMATION 


From Output Test PT ae ane, TH Voc 
Under Test | Point . Input ! 50% | 50% 
| OV 


C, = 50 pF | 


(see Note A) ‘+ tPLH as ‘+ tPHL ue 
= In-Phase i | ——— VoH 
Output | —_, 80% | 9% =| 90% N 50% 
LOAD CIRCUIT 10% ¥ | | 1 Ne 10% yo, 
: rh | ty et 
——— Veg I tpH. > I¢ teLH > 
Input 50% 4/| 90% 90% N 50% 30% 7 a0% \OH 
480% | Fag Out-of-Phase ° 1% 50% 50% FF ~” 
| | | | | OV Output ; 10% 10% ++ VoL 
ee —>| .—t 3 —> +t —> tf 
VOLTAGE WAVEFORM | VOLTAGE WAVEFORMS 


INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 


NOTES: A. © includes probe and test-fixture capacitance. 
Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
"characteristics: PRR < 1 MHz, Zo = 50 ©, t; = 6 ns, tf = 6 ns. 

. The outputs are measured one at a time with one input transition per measurement. 

- tPLH and tp} are the same as tog. , 


00 ow: 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54HC14, SN74HC14 
HEX SCHMITT-TRIGGER INVERTERS 


SCLS085A — DECEMBER 1982 — REVISED JANUARY 1996 





@ Package Options Include Plastic SN54HC14... J OR W PACKAGE 
Small-Outline (D), Thin Shrink SN74HC14...D, N, OR PW PACKAGE 
Small-Outline (PW), and Ceramic Flat (W) oP viEM) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 


description 


These Schmitt-trigger devices contain six 
independent inverters. They perform the Boolean 
function Y = A in positive logic. 





The SN54HC14 is characterized for operation SN54HC14... FK PACKAGE 
over the full military temperature range of —55°C (TOP VIEW) 
to 125°C. The SN74HC14 is characterized for 


O 
; > tO Oc 
operation from —40°C to 85°C. e 


re Zz>o 


FUNCTION TABLE 
(each Inverter) 


INPUT OUTPUT 
A Y 
H L 
L H 















logic symbolT 
1 2 NC — No internal connection 
1A 1Y 
3 4 
2A 2Y 
5 6 
3A 3Y 
9 8 
4A 4y 
11 
5A 5Y 
6A 6Y 


Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, PW, and W packages. 


—— 


logic diagram (positive logic) 





PRODUCTION DATA information is current as of publication date. Copyright © 1996, Texas Instruments Incorporated 
Products conform to specifications per the terms of Texas Instruments i 

standard warranty. Production processing does not necessarily include 

testing of all parameters. 
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SN54HC14, SN74HC14 
HEX SCHMITT-TRIGGER iNVERTERS 


SCLS085A — DECEMBER 1982 — REVISED JANUARY 1996 


absolute maximum ratings over operating free-air temperature ranget 


slipply- voltage TanGe: VGG nieseanl eine ideas teh oct ceeded Gaatixe pease eve -0.5Vto7V 
Input clamp current, liq (Vj <O or Vj >Vec) (See Note 1)... ee eee eee eee eee eee Perera ee . +20mA 
Output clamp current, lox (Vo <0 or Vo > Voc) (see Note 1) 2... eee eee eee ee eee eee eee +20 mA 
Continuous output current, IQ (Vo =OtO VEC) «eee eee cece ent eee eee n teenie eee +25 mA 
Continuous current through Voc Or GND 0... ccc ee eee ene eee e nent eneee +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package ................... 1.25 W 

N PACKAGE. cacesse Ge auna teas 1.1 W 

PW package ...............65: 0.5 W 
Storage temperature range, Tstg -- +. eee cere tee eeeeeteeeeeeeetee een eens —65°C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions 







VIH High-level input voltage | 








VIL Low-level input voltage 











V| Input voltage 0 Vcc 0 Voc 
Vo Output voltage 0 Voc V 


Voo=6V Pe eee 
TA Operating free-air temperature | —55 125 
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SN54HC14, SN74HC14 
HEX SCHMITT-TRIGGER INVERTERS 


SCLS085A — DECEMBER 1982 — REVISED JANUARY 1996 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER TEST CONDITIONS UNIT 
| MIN TYP_MAX[ MIN MAX[ MIN MAX 


ion=-20va [_asv[ 44 4400 | 4a | aa 
Von [i= Vinorvi EC 








ion =—4 mA 30843 
ioH= 5.2 mA 54868 





ions4ma | asv| 017 026] oa| 08) 
loL = 5.2 mA 0.15 0.26) 04| 0.33 







07 12 15] 07 15] 07 15 
VT+ 155 25 3.145] 155 3.15] 155 3.15 
= 
0208 12 
Vie VI- 
pV] 05 1325] 05 25] 05 25 

7 ievecoro—SS—~—~—SsS sv no st00f —st000 21000] nA 
[ice idMieVocero, iowo iY Sev C—tSSCSCtiSSCSCt 


a A 25 A SD DO 


switching characteristics over recommended operating free-air temperature range, C; = 50 pF 
(unless otherwise noted) (See Figure 1) 


[__Ta=25°C | SNGsHC14 | SNTAHCIA | 
an TYP wax] Mn max] tan wax] ONT 
A Y rasv[_t2se|s*~“‘é #W‘*YOW#(é#«azTYW 


3875] 10| 95 
Y 
rev] 6 af 9] 6, 


operating characteristics, T, = 25°C 


PARAMETER TEST CONDITIONS UNIT 













Coc Power dissipation capacitance per inverter | Noload =| 20] pF 
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SN54HC14, SN74HC14 
HEX SCHMITT-TRIGGER INVERTERS 


SCLS085A - DECEMBER 1982 - REVISED JANUARY 1996 
a PARAMETER MEASUREMENT INFORMATION 


From Output _ Test : i ee Vec 
Under Test mi Y Point Input : 50% | 50% 
OV 


CL = 50 pF 
(see Note A) le tPLH - le tPHL ee 
= In-Phase | | 90% 90% a VOH | 
| 50% : ° [M. 50% 
LOAD CIRCUIT Output toe | | | eto y ss 
| Pes eS rs Fe 
——~Vee I+ tPHL * I+ tPLH > : 
/f 90% 90% K : | OH 
input 150" Heed odds l 50% Out-of-Phase 90% Nk 50% 50% | 90% | 
—> tf —>| ¢-t —> +t —> \e—t 
VOLTAGE WAVEFORM VOLTAGE WAVEFORMS _ 
INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 


NOTES: A. C1 includes probe and test-fixture capacitance. 

Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 6 ns, tf = 6 ns. | 

. The outputs are measured one at a time with one input transition per measurement. 

. tPLH and tp}, are the same as tog. 


90 


Figure 1. Load Circult and Voltage Waveforms 
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SN54HCT14, SN74HCT14 
HEX SCHMITT-TRIGGER INVERTERS 


SCLS225A — JULY 1995 - REVISED MARCH 1996 





@® Inputs Are TTL-Voltage Compatible SN54HCT14... JOR W PACKAGE 
® Packace Opti Include Plasti SN74HCT14...D, DB, N, OR PW PACKAGE 
ackage Options Include Plastic (TOP VIEW) 


Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 


description 


The ’HCT14 contain six independent inverters. 
The devices perform the Boolean function Y =A 





in positive logic. SN54HCT14... FK PACKAGE 
The SN54HCT14 is characterized for operation er eM) 
over the full military temperature range of -55°C ><0 Bea 


to 125°C. The SN74HCT14 is characterized for ec ales 


operation from —40°C to 85°C. 


FUNCTION TABLE 
(each Inverter) 


ad acta 




















logic symbolt 7 NC —No internal connection 
2 
‘A 1Y 
3 : 4 
2A eae 2v 
5 6 
3A Pee ee cel 3Y 
9 8 
11 
5A eee es BY 
6A one 6Y 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 


ae | ere 


logic diagram (positive logic) 


PRODUCTION DATA Information is current as of publication date. Copyright © 1996, Texas Instruments Incorporated 


Products conform to specifications per the terms of Texas Instruments 
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SN54HCT14, SN74HCT14 
HEX SCHMITT-TRIGGER INVERTERS 


SCLS225A — JULY 1995 — REVISED MARCH 1996 


absolute maximum ratings over operating free-air temperature ranget 


SUPpIy-Vollage Tande; VGC. sacietanaecveneewnadawkue efetescraek da eeeewaaasee anes’ -0.5Vto7V 
Input voltage range, V; (See Note 1) 6... .. cece cece cece cece e eee e cece teen een eeees —0.5 V to Voc +0.5 V 
Output voltage range, Vo (see Note 1) ...... cece eee c cece eee e neon eeeeeee -—0.5 V to Voc +0.5 V 
input’ clamp current; ic (Vj <0 OF Vi > Vee). <ciscsencts vee tewwesden eave ceuweeeenewede des +20 mA 
Output clamp current, lox (VQ <0 OF VQ > Vo) .- cece eee cette tere eee eee eee een eeee +20 mA 
Continuous output current, IQ (Vo =OtO Voc) .. cece cece eee eee eee eee e teen eee ee eeees +25 MA 
Continuous current through Voc Or GND ... 62. eee ree ete ee ee eee n eens +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package .......... Siem ctaae 1.25 W 

DB and PW packages .......... 0.5 W 

NDaACKAOG: 2603605 ood event 1.1 W 
Storage temperature range, Tytg ...--. eee e eect teeter ete eet eee eens —65°C to 150°C 


Tt Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. Themaximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions 


SN54HCT14 SN74HCT14 
[MIN MAX] MIN MAX] 


[Voc _Suppyvoltage 8 
Vii _Lowlevelinputvotage —=S=~*~‘“~*~*~*~*~sdi CIO] CO] CO 
TA Operating free-air temperature °C 
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SN54HCT14, SN74HCT14 
HEX SCHMITT-TRIGGER INVERTERS 


SCLS225A — JULY 1995 — REVISED MARCH 1996 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


Ta = 25°C SN54HCT 14 SN74HCT 14 
PARAMETER TEST CONDITIONS UNIT 
MIN TYP _MAX| MIN MAX] MIN MAX 


VTs 12 15 19) 12 #«+19/ «12 ~«189 
Positive-going 
14 147 24) 14 24 } 14 2a 4 


0.5 12] 05 12 aoe 1.2 
0.6 14] 06 1.4 a 1.4 
















VT- 
Negative-going 
threshold 














AVT p45Vv] 04 06 14 

ara ssv| 04086 a 

— =Vin orVi, _lOH=-20 A oe ae a 
vei eV tonto 

i CAA A DT 
WiaV OPV loc dma | ava? a6] aa] a 

CSS CLC aa Fs aS: OE NE BET 

ricc__|Vi=VocerGND, io-0—'fssv]|———S~S~SdPSCSC*~“‘“‘CMOYSCOC*C*‘éOY;:CA 

jsloct —[oterhmusarcndervec | S8Y]— 92 zat] 28] mk 

oe 





t This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcc. 


switching characteristics over recommended operating free-air temperature range, C,_ = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM TO Ta = 25°C SN54HCT14 | SN74HCT14 
PARAMETER UNIT 
[paramere | pen | euteun MIN TYP_WAX[ MIN MAX| MIN MAX 
————— 












operating characteristics, Ta = 25°C 


PARAMETER TEST CONDITIONS | TYP | UNIT 





Cod Power dissipation capacitance | Noload =| 10| pF 
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SN54HCT14, SN74HCT14 
HEX SCHMITT-TRIGGER INVERTERS 


SCLS225A — JULY 1995 —- REVISED MARCH 1996 


PARAMETER MEASUREMENT INFORMATION 


From Output Test betes ee Ne 3V 
Under Test I Point nput ! 1.3V | 1.3V 
OV 





C_ = 50 pF | | 
(see Note A) i tpLH le tPHL By 
= rey 
In-Phase | 90% | 90% i 
LOAD CIRCUIT Output 
——— Vee 
Input 1.3v 4) 9% mar K 1.3V Out-of-Phase 
10% : | | | 10% ov Output 
—> tr —>| +t 
VOLTAGE WAVEFORM VOLTAGE WAVEFORMS 
INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT RISE AND FALL TIMES 


NOTES: A. Cy includes probe and test-fixture capacitance. 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, t, = 6 ns, tf = 6 ns. 
The outputs are measured one at a time with one input transition per measurement. 
tPLH and tppH, are the same as tpg. 


90 


Figure 1. Load Circuit and Voltage Waveforms 
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icc — Supply Current —-mA 


Vo — Output Voltage - V 





SN54HCT14, SN74HCT14 
HEX SCHMITT-TRIGGER INVERTERS 


SCLS225A — JULY 1995 - REVISED MARCH 1996 
TYPICAL CHARACTERISTICS 
SUPPLY CURRENT SUPPLY CURRENT 
vs 


VS 
INPUT VOLTAGE INPUT VOLTAGE 


lcc— Supply Current -mA 





0 
° 0.45 0.9 1.35 1.8 2.26 2.7 3.16 3.61 4 0 0.55 1.1 166 2.2 2.76 3.3 3.86 4.4 4.97 
V; — Input Voltage — V V; — Input Voltage — V 
OUTPUT VOLTAGE OUTPUT VOLTAGE 
VS VS 
INPUT VOLTAGE INPUT VOLTAGE 











pete [TT] 
ee me OO 
|} | 

V,| = Down -_ 
MO orcs sarc ll 


Vo — Output Voltage — V 





V| — Input Voltage — V V; — Input Voltage — V 





WS Texa 


INSTRUMENTS 


POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 5-65 





5-66 


SN54HC20, SN74HC20 
DUAL 4-INPUT POSITIVE-NAND GATES 


SCLS086B — DECEMBER 1982 — REVISED JULY 1996 





@ Package Options Include Plastic SN54HC20...J OR W PACKAGE 
Small-Outline (D) and Ceramic Flat (W) Soper a sett te PACKAGE 


Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 


description 


These devices contain two independent 4-input 
NAND gates. They perform the Boolean function 
Y=AeBeCeDorY=A+B+C+Din positive 





logic. 
The SN54HC20 is characterized for operation SN54HC20 ... FK PACKAGE 
over the full military temperature range of -55°C (TOP VIEW) 
to 125°C. The SN74HC20 is characterized for en ome 
operation from —40°C to 85°C. eS ON 
FUNCTION TABLE 
(each gate) 





NC — No internal connection 


logic symbolt 





t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 
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SN54HC20, SN74HC20 
DUAL 4-INPUT POSITIVE-NAND GATES 


SCLS086B —- DECEMBER 1982 — REVISED JULY 1996 


logic diagram (positive logic) 


iB 2 5B _i0 

6 8 
1c 4 1¥ 2c 12 2Y 
1D 2D 


Pin numbers shown are for the D, J, N, and W packages. 


absolute maximum ratings over operating free-air temperature rangeT 


Supply voltage fande, VGC aésccise tev ncot ued ddeeterce gene ees aeednesne dy iewegaen cesees -0.5Vto7V 
Input clamp current, liq (Vj <0 or Vij >Voc) (see Note 1)... eee eee eens +20 mA 
Output clamp current, lox (Vo <0 or Vo > Voc) (See Note 1) 2... ee eee cece e eee eee +20 mA 
Continuous output current, lo (Vo =O tO Voc) ...-- ee eee eee tence nee eeeeeeeenes +25 mA 
Continuous current through Voc or GND ....... 2. eee eee eens +50 mA 
Maximum power dissipation at Tp, = 55°C (in still air) (see Note 2): D package ................05- 1.25 W 

N package ...............2008- 1.14W 
Storage temperature range, Tgtg . 1... eee eee eee t eet e ee e tenet nets —65°C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions 


[__SNsaHc20 | __ SN74HG20 

[MIN NOM MAX] MIN NOM MAX] 
Voo Supply voltage | 

1.5 1.5 


VIH High-level input voltage 


VIL Low-level input voltage 


VI Input voltage | 
Vo Output voltage 
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SN54HC20, SN74HC20 
DUAL 4-INPUT POSITIVE-NAND GATES 


SCLS086B — DECEMBER 1982 — REVISED JULY 1996 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


Ta = 25°C | SN54HC20 | SN74HC20 
PARAMETER TEST CONDITIONS UNIT 
MIN TYP_WAX| MIN MAX| MIN MAX. 


vor |Mi=Vivorvi soso | s9_ | s9 | Vv 








OL = 204A 00010. 
Vie Vin Orv 001 0. v 





ious 4m ai7 o26f oa] 0a 
on Ce ais 026} oa] 0.9) 






Mi=Vocor0 +0.1 +100 +1000 +1000 
en Cc 
a ae nN OTT 





switching characteristics over recommended operating free-air temperature range, Cy = 50 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER FROM TO y Ta = 25°C SN54HC20 | SN74HC20 
= oureuTy | °° | winTyP WAX] MIN MAX MIN MAX! 











cl eieeiieaiemmate 
A,B,C, orD Ss a) eT 

Cevp ne] a) 

Dav] asf ofS 

CE] a) a CD 





operating characteristics, T, = 25°C 





PARAMETER TEST CONDITIONS UNIT 
Cod Power dissipation capacitance per gate | Noload =| 25 | pF 
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SN54HC20, SN74HC20 
DUAL 4-INPUT POSITIVE-NAND GATES 


SCLS086B —- DECEMBER 1982 — REVISED JULY 1996 


PARAMETER MEASUREMENT INFORMATION 


From Output Test : i VEG 
Under Test I Point Input : 50% | 50% 
OV 





CL = 50 pF 
(see Note A) le tPLH 4 le tPHL - 
In-Phase _i| | ——— VOH 
Output =| 50% fj 90% | 90% N 50% 
LOAD CIRCUIT 10% ¥ | | | 10% yop 
| ar a a —> et 
==aVe6 I+ tpHL > I+ tPLH > 
Input 50% | 90% 90% 50% 20% Ny 30% “OH 
10% 10% Out-of-Phase ° | 50% 50% | ° 
e | OV Output | 10% 10% f 1 _ Voy 
—> «tf —> «tf —> et —> tf 
VOLTAGE WAVEFORM VOLTAGE WAVEFORMS 
INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 


NOTES: A. Cy includes probe and test-fixture capacitance. 
Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 


characteristics: PRR < 1 MHz, Zo = 50 Q, t, = 6 ns, tf = 6 ns. 
The outputs are measured one at a time with one input transition per measurement. 


- tPLH and tpH, are the same as tpg. 
Figure 1. Load Circuit and Voltage Waveforms 


99 
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SN54HC21, SN74HC21 
DUAL 4-INPUT POSITIVE-AND GATES 


SCLS087A —- DECEMBER 1982 — REVISED JANUARY 1996 





@ Package Options Include Plastic SN54HC21... J OR W PACKAGE 
Small-Outline (D) and Ceramic Flat (W) SN74HC21 . .. DOR N PACKAGE 
Packages, Ceramic Chip Carriers (FK), and ee viIEW) 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 


description 


These devices contain two independent 2-input 
AND gates. They perform the Boolean function 
Y=AeBeCeDor Y=A+B+C+D 
in positive logic. 





The SN54HC21 is characterized for operation SN54HC21 ... FK PACKAGE 
over the full military temperature range of -55°C (TOP VIEW) 
to 125°C. The SN74HC21 is characterized for m<«O Oa 


operation from —40°C to 85°C. err Zen 


FUNCTION TABLE 
(each gate) 


INPUTS OUTPUT 
aaa SR <a 





NC — No internal connection 


logic symbolt 





t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 
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SN54HC21, SN74HC21 
DUAL 4-iINPUT POSITIVE-AND GATES 


SCLS087A — DECEMBER 1982 — REVISED JANUARY 1996 


logic diagram (positive logic) 


1A 2A 
2 10 
tee 6 4y oe 12 8 oy 
1D 2D 
Pin numbers shown are for the D, J, N, and W packages. 
absolute maximum ratings over operating free-air temperature ranget 

Supply voltage range; Vee cudaccimstianhtotevieelestcecst ies etnlauenateae ceded deues -0.5Vto7V 
Input clamp current, liq (Vj <O or Vi >Voc) (See Note 1) 2... eee eee eee eee eee ees +20 mA 
Output clamp current, lox (Vo <0 or Vo > Vcc) (See Note 1) 2... eee cece eee eee eee +20 mA 
Continuous output current, lo (Vo =O tO Voc) ...... eee eee biadnded dav ehdean eee s coe eeuas +25 mA 
Continuous current through Voc Or GND ..... eee ee cece eect cece cece teen eee eeenee +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package ................... 1.25 W 

= N package .............000e eee 1.1W 
Storage temperature range, Tgig --- +1 +e ee eee ee eee tee eee etter eee t eee t ene teeee —65°C to 150°C 


Tt Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions 


[SNeaHc21_(|___ SN74HC21 
[MIN NOM MAX| MIN NOM MAX| “~. 


Yoo Supply votage 
eoea hss] 
v 












VIH High-level input voltage 












Low-level input voltage 





VIL 







V| 
Vo 






Input voltage 
Output voltage 





Input transition (rise and fall) time 





tt 


TA Operating free-air temperature -55 125] -40 






| 
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SN54HC21, SN74HC21 
DUAL 4-INPUT POSITIVE-AND GATES 


SCLS087A — DECEMBER 1982 — REVISED JANUARY 1996 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 















eananeren | resrconomone [Tae2e | sneancar | SN7ancai 
PARAMETER TEST | TEsreonpmions UNIT 
cea ea aN we OT 
i 
oH =-20 uA 
Vor VeVi orvin [—ev[ se see sa | ss +d iv 
flon=—ama | asv[ 08 «3 -+| a7 —=«d;see 
: flou=-62ma_| ev] sae sa +f s2 =i saa” 
[av __o002onf ap 
juszoua [av aor on fof 
igusana | asv[ 017 028 | oa aa 
fion=52mA__ | 6v[ 018 o2sf oa] 029 
evo atat00 | st000 21000 | ra 


[cc [i=Voooro, 9-0 | evf tS SSC 
= a 5) 


switching characteristics over recommended operating free-air temperature range, C, = 50 pF 
(unless otherwise noted) (see Figure 1) 


er = ee ee ee oe 
rewrote ae af me 
Cav[ eo] tes] tao 
A,B,C, orD LE) Cs TY 
Dev] ofS] 
y 06) 2p 9 | 
E 


operating characteristics, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 












Cod Power dissipation capacitance per gate | = Noload = | 25] pF 
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SN54HC21, SN74HC21 
DUAL 4-INPUT POSITIVE-AND GATES 


SCLS087A -. DECEMBER 1982 — REVISED JANUARY 1996 


PARAMETER MEASUREMENT INFORMATION 


From Output Teste ll ka gS —————V SS ea Vec 
Under Test ~T Point Input | 50% > 50% 
ov 


Ci = 50 pF 
(see Note A) le tPLH = le tpHL —> 
= In-Phase i! \Fson 30% —— VOH 
50% id ° 1 50% 
LOAD CIRCUIT Output =| gO | : 10% y 
ae) et 
eset Von I tpHL > I teLH > 
Input 50% | 99% 90% N. 50% 507K 50% VCH 
1 0% | | 4 0% Out-of-Phase ° | 50% 50% | ° 
| | | | OV Output | 10% 10% layer 
—> «tr —>| «tt —> «ty —P> ¢—t 
VOLTAGE WAVEFORM VOLTAGE WAVEFORMS 
INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 


NOTES: A. Cy includes probe and test-fixture capacitance. 

Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, t, = 6 ns, tf = 6 ns. 

The outputs are measured one at a time with one input transition per measurement. 

tPLH and tpH are the same as tpg. 


90 @ 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54HC27, SN74HC27 
TRIPLE 3-INPUT POSITIVE-NOR GATES 


SCLS088A —- DECEMBER 1982 ~ REVISED JANUARY 1996 





@ Package Options Include Plastic SN54HC27 ... J OR W PACKAGE 
Small-Outline (D) and Ceramic Flat (W) pan ee ee PACKAGE 


Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 


description 


These devices contain three independent 3-input 
NOR gates. They perform the Boolean function 
Y=A+B+CorY=AeBeC in positive logic. 





The SN54HC27 is characterized for operation 


over the full military temperature range of —55°C SN54HC27... FK PACKAGE 
to 125°C. The SN74HC27 is characterized for (TOP VIEW) 
operation from —40°C to 85°C. og 


FUNCTION TABLE 
(each gate) 





logic symbolt NC — No internal connection 





T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 


macoor ea 


logic diagram (positive logic) 


OwyD 
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SN54HC27, SN74HC27 | 
TRIPLE 3-INPUT POSITIVE-NOR GATES 


SCLS088A — DECEMBER 1982 — REVISED JANUARY 1996 
absolute maximum ratings over operating free-air temperature rangeT 


Supply voltage range, V6O .. cece sseec cee eeeeeceeeeeeseeeueeeeeueeetenueeteenneeneeny -~0.5Vto7V 


Input clamp current, Ii (Vj <0 or Vi >Vec) (See Note 1) 2... ee ee eee eee eee eee +20 mA 
Output clamp current, lox (Vo <0 or Vo > Voc) (See Note 1) 2... cece eee eee eens oe +20 mA 
Continuous output current, Ilo (Vo =O tO Voc) .... eee ee eee teen e eee n eee eeeees +25 mA 
Continuous current through Voc or GND ... 2... eee eee eee eee eens +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package ................... 1.25 W 

N package .............0eee eee 1.1W 
Storage temperature range, Tsig ---- +. ee eee eee cece rete teen erent e eee eetacenaees —65°C to 150°C 


Tt Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions 


SN54HC27 SN74HC27 
[MIN NOM MAX| MIN NOM MAX] 


Woo Supyvtgs—SC“‘“‘~*S*~“‘*S*SC*é~*YSCi Sf 
Wec=asv if as SSOSC~—<~idwSSC~dSCY 
Nocwsv iY ae SC~idC 
ocw2v io SCS~ YE SCSC~«t 

v 
Voc=45v | 0 sof 0500 














VIH High-level input voltage 
















© 


VIL Low-level input voltage 





oO;]o 





jo) 






© 








oS 


tt Input transition (rise and fall) time 








(an) 
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SN54HC27, SN74HC27 
TRIPLE 3-INPUT POSITIVE-NOR GATES 


SCLS088A — DECEMBER 1982 — REVISED JANUARY 1996 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


Ta = 25°C SN54HC27 SN74HC27 
PARAMETER TEST | Testconomons aes MAX a UNIT 


996 
= Vin orVin 596906 se 


V 
EEL 
V 







ioH=—5.2mA 


a002 2 
OL = 20 WA 000% 





a a aC ar 
VA C. Sa 


switching characteristics over recommended operating free-air temperature range, C; = 50 pF 


(unless otherwise noted) (see Figure 1) 
FROM TO SN54HC27 | SN74HC27 
Epon en (INPUT) (OUTPUT) MIN. TYP_MAX| MIN MAX. 


pas 

















pe [on TE ===o 
Y a) a] TT 
pot 





operating characteristics, Ta = 25°C 
PARAMETER TEST CONDITIONS 





Cod Power dissipation capacitance per gate | 
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SN54HC27, SN74HC27° 
TRIPLE 3-INPUT POSITIVE-NOR GATES 


SCLS088A — DECEMBER 1982 — REVISED JANUARY 1996 


PARAMETER MEASUREMENT INFORMATION 


From Output Test Me. er ge a eae Vec 
Under Test Point Input ! 50% a 50% ' 
| OV 
CL = 50 pF 
(see Note A) le tPLH a le tPHL = 
a . In-Phase | . | 90% 90% me VOH 
50% ’ > |X. 50% 
LOAD CIRCUIT Output | sg" ! ! | 10% 
| Ras ee —> ie tt 
| ——— Veg I+ tpH. I¢ tery > 
Input 50% 4/} 99% 90% N 50% 30% fh, 90% VOH 
10% | | 10% Out-of- Phase 4 | 50% 50% | ° 
|| | OV Output | 10% 10% F __ voy 
—> Kot > tt ye —> ts 
VOLTAGE WAVEFORM VOLTAGE WAVEFORMS 
INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 
NOTES: A. Oy includes probe and test-fixture capacitance. 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, t, = 6 ns, tf = 6 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 
D. tpLH and tpH_ are the same as tpg. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54HC32, SN74HC32 
QUADRUPLE 2-INPUT POSITIVE-OR GATES 


SCLS200A — DECEMBER 1982 — REVISED JANUARY 1996 





@ Package Options Include Plastic SN54HC32...J OR W PACKAGE 
Small-Outline (D), Shrink Small-Outline SN74HC382 . . . D, repeats PW PACKAGE 
(DB), Thin Shrink Small-Outline (PW), and T ” 


Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 


description 


These devices contain four independent 2-input 
OR gates. They perform the Boolean function 


Y=AeBorY=A+Bin positive logic. 





The SN54HC32 is characterized for operation SN54HC32... FK PACKAGE 
over the full military temperature range of —55°C (TOP VIEW) 
to 125°C. The SN74HC32 is characterized for o<2 Oa 
operation from -40°C to 85°C. asa eat 
FUNCTION TABLE 
(each gate) 






eT SUTEUE 
H 
Xx H H 
L 


logic symbolt » NC — No internal connection 








Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 


homie 


logic diagram (positive logic) 
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SN54HC32, SN74HC32 
QUADRUPLE 2-INPUT POSITIVE-OR GATES 


SCLS200A - DECEMBER 1982 - REVISED JANUARY 1996 


absolute maximum ratings over operating free-air temperature ranget 


Supply voltage range; VGG ce eeicesse eves hese teenie hese Hae steten ease se ted heels -~0.5Vto7V 
Input clamp current, lik (Vj<O or Vj >Voc) (See Note 1)... eee cece cece ee eee eens +20 mA 
Output clamp current, lox (Vo <0 or Vo > Voc) (See Note 1) 2... ee eee eee eee +20 mA 
Continuous output current, Io (VQ =O tO Voc) ...-- eee eee eee eee e eens +25 mA 
Continuous current through Voc Or GND ........ cece e ee eeeeeeee +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package ................... 1.25 W 

DB and PW packages .......... 0.5 W 

N package .................00- 1.1 W 
Storage temperature range, Tyg .---- ee eer eet etter ete -65°C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions 


[ snesHca2 | __ SN74HCa2 
[MIN NOM MAX] ON 


Vcc Supply voltage 


VIH High-level input voltage 


VIL Low-level input voltage 


Vj Input voltage 0 Vcc 0 Vcc Pov | 
Vo Output voltage 


Input transition (rise and fall) time 
Voc =6V 0 400 0 400 
TA Operating free-air temperature —55 125 —40 85 
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SN54HC32, SN74HC32 
QUADRUPLE 2-INPUT POSITIVE-OR GATES 


SCLS200A — DECEMBER 1982 — REVISED JANUARY 1996 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 












PARAMETER | TEsreonpmons CONDITIONS UNIT 
ante —MAX|MINWAX| MIN MAX 
Se 
ion=-20ua [asv] 4a aden aad a 
= Vi orVi [sv s0 se 58s V 
fion=—ama | asv] 308 aa +| a7 =i aes 
igns-e2ma [ev] sas 58] 52] sn 
[av [ oma or] oa fo 
jonzona [av oan or [or a 
a a SS) TS 
fou=52m— [ov [as ozs] oe 
a a 7 A 


ae Ee 






switching characteristics over recommended operating free-air temperature range, C, = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM TO Ta = 25°C | SN54HC32 | SN74HC32 
PARAMETER 
[rarawerer | et (OUTPUT) Noo MIN, TYP_MAX| MIN MAX] MIN MAX 


av eee ne 
td hore y a a 


a) I 
— a 









= 
:S 
o;,a 
<|< 








operating characteristics, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 





Power dissipation capacitance per gate | Noload =| 20] pF 
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SN54HC32, SN74HC32 | 
QUADRUPLE 2-INPUT POSITIVE-OR GATES 


SCLS200A — DECEMBER 1982 — REVISED JANUARY 1996 


PARAMETER MEASUREMENT INFORMATION 


From Output Tests i I Se Vec 
Under Test | Point Input ! 50% | 50% 
OV 






C. = 50 pF | 
(see Note A) ‘+ tPLH > le tPHL a4 
7 In-Phase | l —— VoH 
Output —| 50% 2; 9% =| = 90% NN 50% 
LOAD CIRCUIT 10% | | 410% yo, 
| > tr | —> et 
Sion I tpH. > * tpLH > : 
iG, : 
Input 50% | oun wine |, 50% Out-of-Phase | ii 
10% 10% py 
| | I oak oa | +—— VoL 
—> tr >| et —> et —> et 
VOLTAGE WAVEFORM | VOLTAGE WAVEFORMS 
INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 


NOTES: A. Oy includes probe and test-fixture capacitance. 

Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 6 ns, tf = 6 ns. 

The outputs are measured one at a time with one input transition per measurement. 

tPLH and tpHL are the same as tpg. 


90 DB 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54HCT32, SN74HCT32 
QUADRUPLE 2-INPUT POSITIVE-OR GATES 


SCLS064A —- NOVEMBER 1988 — REVISED JANUARY 1996 





@ Inputs Are TTL-Voltage Compatible SN54HCTS2... JOR W PACKAGE 
® Package Options Include Plastic SN74HCTS2... Pore bv PW PACKAGE 


Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), 
and Ceramic Flat (W) Packages, 
Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 


description 





The ’HCT32 contain four independent 2-input OR 


gates. They perform the Boolean function SNS54HCT32... FK PACKAGE 


Y=AeBorY=A+B in positive logic. (TOP VIEW) 
The SN54HCT32 is characterized for operation a<«<9 ES: co 


over the full military temperature range of —55°C 
to 125°C. The SN74HCT32 is characterized for 
operation from —40°C to 85°C. 


FUNCTION TABLE 
(each gate) 


INPUTS OUTPUT 
pA BY CY 





NC — No internal connection 


logic symbolt 





t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 


logic diagram (positive logic) 
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SN54HCT32, SN74HCT32 
QUADRUPLE 2-INPUT POSITIVE-OR GATES 


SCLS064A — NOVEMBER 1988 —- REVISED JANUARY 1996 


absolute maximum ratings over operating free-air temperature ranget 


SUDDIY VONAGO TANGO: VOC Gi. xaae Gea wees ects Goaweeieredlecnae bee teumaeemes ees -0.5Vto7V 
Input clamp current, liq (Vj <O or Vij >Voc) (See Note 1) 6... eee cece eee eee eee eee e ee eees +20 mA 
Output clamp current, Iox (Vo < 0 or Vo > Vec) (see Note 1) ......... ee rene ee eee re +20 mA 
Continuous output current, lo (Vo =O tO Voc) ..- cece eee ee ee ees Ee ae eee eee +25 mA 
Continuous current through Voc Or GND ... ec ccc cc eee teen eee e nee e eee eeeeeeenes +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (See Note 2): D package ................... 1.25 W 
| DB and PW packages .......... 0.5 W 

N package .................... 1.1W 

Storage temperature range, Tsig ..- eee cece eee eect tenet eee tenets —65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions 


VCC Supply voltage 


VIH High-level input voltage Voc = 4.5 V to 5.5 V 
IL 


| V Low-level input voltage Vcc = 4.5 V to 5.5 V 


VI Input voltage 
Vo Output voltage 
tt Input transition (rise and fall) time 





TA Operating free-air temperature 


electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
Ta = 25°C SN54HCT32 | SN74HCT32 
TEST CONDITIONS 
MIN” TYP__MAX| MIN MAX| MIN MAX, 
IOH=-20 44 4ag0 | 4a | 
ee ’ 
lOH = —4 mA 37 
lol =4 mA 


Vi = Vcc or 0 | 
Vi=Voc or 0, lo =0 





+ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or VCC: 
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SN54HCT32, SN74HCT32 
QUADRUPLE 2-INPUT POSITIVE-OR GATES 


SCLS064A — NOVEMBER 1988 — REVISED JANUARY 1996 


switching characteristics over recommended operating free-air temperature range, C; = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM TO Ta = 25°C SNS54HCT32 | SN74HCT32 
PARAMETER 
jparaweren | gamut) | (uttun e MIN TYP_WAX[ MIN MAX] MIN MAX] 


an 


9 














15 





operating characteristics, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 





Cyd Power dissipation capacitance per gate | Noload =| 20] pF i 


PARAMETER MEASUREMENT INFORMATION 


From Output Test tee tee Nea 3V 
Under Test I Point npu : 1.3V | 1.3V 
OV 


Cy = 50 pF 
(see Note A) le tPLH - | le tpHL -> 
- In-Phase | \¥ 90% 90% VOH 
Output | 1.3V | | IN 1.3.V 
LOAD CIRCUIT 10% is l | 10% Vo 
[hh | et 
set cey ninth I tpeLH >| , 
‘ : . OH 
Input 13 | 2.7V 2.7V | 13 Le Out-of-Phase 90% Ne 1.3V 1.3V | 90% 
. a | WS tov Output ; 10% WL 1 voy 
> et >| et i et > eb 
VOLTAGE WAVEFORM VOLTAGE WAVEFORMS 
INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT RISE AND FALL TIMES 


NOTES: A. Cy includes probe and test-fixture capacitance. 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 6 ns, tf = 6 ns. 
. The outputs are measured one at a time with one input transition per measurement. 
. tPLH and tpHL are the same as tpg. 


OO 


Figure 1. Load Circuit and Voltage Waveforms 
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 SN54HC42, SN74HC42 
4-LINE TO 10-LINE DECODERS (1 of 10) 


SCLS091A —- DECEMBER 1982 — REVISED JANUARY 1996 





@ Full Decoding of Input Logic SN54HC42.... JOR W PACKAGE 
@ All Outputs Are High for Invalid BCD aaa arra 
Conditions 
@ Also for Applications as 3-Line to 8-Line 
Decoders 


@ Package Options Include Plastic 
Small-Outline (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 





description 


Gas SN54HC42... FK PACKAGE 
These monolithic decimal decoders consist of (TOP VIEW) 


eight inverters and ten 4-input NAND gates. The 
inverters are connected in pairs to make BCD 
input data available for decoding by the NAND 
gates. Full decoding of valid input logic ensures 
that all inputs remain off for all invalid input 
conditions. 


The SN54HC42 is characterized for operation 
over the full military temperature range of —55°C 
to 125°C. The SN74HC42 is characterized for 
operation from —40°C to 85°C. 





NC — No internal connection 






































































FUNCTION TABLE 
ouTPUs 

cs D 6c.) h6uBlLUCAAMCWT COOCSAC(“‘ R#;C(‘S}OO O44 6 7 8 9 
0 cL sokttCKs‘<‘<i‘iKSC‘*dYT [/~)DMr H—C<CWHKH~C(‘<ié‘iASOC«<dMHKT™*C< MR “(“(‘iRSC*SMHKCOCOC;SdKKSCSC*‘W 
Lee © 4d Lhe ib A. HH oe. & CH & 
2 L bLoeH ot fH Ht HH HH HHH 
3 L bcooH HTH H HL HH HH HH 
4 LH tL tL |H HH HL HH HHH 
5 LH ct H|H HH H HH LH HHH 
6 L oH HL {HH HH HH LH HH 
7 LH HH H|H =H HH HH HL HH 
8 H tL tL obt|tH oH HH HH HH LH 
9 H bt bt HH HH HH HH HH OL 
HL HL |H HH HH HH HH HH HH HAH A 
H bt HH {HH HH HH HH HH 
ecg | oH. 
H H tL  H|{H HH HH HH HHH 
H H HL {|H oH HH HH HH HH 
HH HH | H =H HH HH HH HH 
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SN54HC42, SN74HC42 
4-LINE TO 10-LINE DECODERS (1 of 10) 


SCLS091A — DECEMBER 1982 — REVISED JANUARY 1996 


logic symboltT 








BCD/DEC 


0 
1 
2 
A 
3 
B 
4 
Cc 
5 
D 
6 
7 
8 
9 
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 
logic diagram (positive logic) 
__} 
2D. te 
2s Bae ee iL 
= O 
a 
pl] LT 
er ar ee - 
[ [ae Ee O 
ce] 


aw NTR ESD 
> nak 


Dey — 


— 

FE ed 

12 h—— 

D eS 6 — 


oo 


Pin numbers shown are for the D, J, N, and W packages. 
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| SN54HC42, SN74HC42 
4-LINE TO 10-LINE DECODERS (1 of 10) 


SCLS091A - DECEMBER 1982 — REVISED JANUARY 1996 


absolute maximum ratings over operating free-air temperature ranget 


supply voltage Fande, VGC. 22s mince ta die ereadedereerhs ea csenewedonce tae ee tee eae —-0.5Vto7V 
Input clamp current, liq (Vi <O or Vi >Voc) (see Note 1)... eee eee cece ce eee ee eee eeee +20 mA 
Output clamp current, lox (Vo <0 or Vo > Voc) (See Note 1) 2... eee ee eee eee eee eect eee +20 mA 
Continuous output current, Io (Vo =OtO Voc) ..-. eee cece eee eee eee eee teen eee eeeneeees +25 mA 
Continuous current through Voc or GND ... 0... een eee een en eeeeneeees +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package .................... 1.3 W 

N PaCkage = sc aces iyeed exdagan 1.14W 
Storage temperature range, Tyig ..- +e eee cece eee eee eee eee ence teens —65°C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions 










[__SNSaHCa2 | _-SNTaHCa2_—| 
[MIN_NOM MAX| MIN NOM MAX] 
Voc Supplyvotage=Ss=“‘C;S;!!!!!!!C~«~dsYS~SCSS~=“<“‘(OUSC*éSYT:=COi‘éR;S*~‘<“‘Q]U!C] 
V 
Voo-2v. «| 0”~”~*é<“‘ BYC‘“i ‘C#N’.S“SO 

V 
Voo=45v. | 0 ~~-s00f 0 ~S~S*~«S 


















VIH High-level input voltage 














oO 


VIL Low-level input voltage 





© 






oO 






© 






Oo 









Input transition (rise and fall) time 
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SN54HC42, SN74HC42 
4-LINE TO 10-LINE DECODERS (1 of 10) 


SCLS091A — DECEMBER 1982 —- REVISED JANUARY 1996 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


Ta = 25°C | SN54HC42 | SN74HC42 
) PARAMETER | Tesrconomons CONDITIONS UNIT 
MIN, TYP_MAX| MIN MAX| MIN MAX 


lol =-20 9A 
Vi= Vin orViL A 



















are saa s8 | 62 «| Se 


00020: 
lOL = 20uA 20010. 
Vor |VieVinorViL 20010 


flovz4ma | asv[ oar 026] oa 0.09 

flor=s2ma__| ev] 015 ozs] oat 029 
[7 evocoroSS~*d Sv | tos st00f ss000 1000] na 
[cg [wieVocora. to-0—*«| ev{ | eof — eof ua 
a A S52 SD) 


switching characteristics over recommended operating free-air temperature range, C, = 50 pF 


(unless otherwise noted) (see Figure 1) 
FROM TO Ta = 25°C | SN54HC42 | SN74HC42 
panaweren | gare | _couteun | "°° aw ea a 


p2vi{ 6550] 205 | 












A,B, C, or D 


operating characteristics, T, = 25°C 


PARAMETER TEST CONDITIONS | TYP] UNIT 





Coa Power cesipation capactancs [Noosa | 29] oF 
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SN54HC42, SN74HC42 
4-LINE TO 10-LINE DECODERS (1 of 10) 


SCLS091A —- DECEMBER 1982 — REVISED JANUARY 1996 


PARAMETER MEASUREMENT INFORMATION 


From Output Test ia a a Vcc 
Under Test t Point Input ! 50% | 50% 
OV 





CL. = 50 pF 
(see Note A) le tPLH a le tpHL —> 
In-Phase | l —— VOH 
Output | 50% | 90% l 90% N- 50% 
LOAD CIRCUIT 10% | | | 10% Vv 
| —>| tr | —> le te 
ico asVeG I tpH. —> + teLH > 
input: “eos 90% 90% ; | VOH 
put 50% | |*« 50% Out-of-Phase 90% 5 5 90% 
10% 10% py \"K 50% 50% 7 | 
) | | | Output | 10% 10% 1 V6), 
—> et —> «tt —> te —> «tt 
VOLTAGE WAVEFORM VOLTAGE WAVEFORMS 
INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 


NOTES: A. Cy includes probe and test-fixture capacitance. 
Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 


characteristics: PRR < 1 MHz, Zo = 50 Q, t, = 6 ns, tf = 6 ns. 
The outputs are measured one at a time with one input transition per measurement. 


tPLH and tpHL are the same as tpg. 
Figure 1. Load Circuit and Voltage Waveforms 


a 


99 
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SN54HC74, SN74HC74 
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS 
WITH CLEAR AND PRESET 


SCLS094A —- DECEMBER 1982 — REVISED JANUARY 1996 






@ Package Options Include Plastic SN54HC74...J OR W PACKAGE 
Small-Outline (D), Shrink Small-Outline SIANIC TA sar DEN OF DMEACKACE 
(DB), Thin Shrink Small-Outline (PW), and (T 


Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 


description 


The ’HC74 contain two independent D-type 
positive-edge-triggered flip-flops. A low level at 
the preset (PRE) or clear (CLR) inputs sets or 
resets the outputs regardless of the levels of the 
other inputs. When PRE and CLR are inactive 
(high), data at the data (D) input meeting the setup 
time requirements are transferred to the outputs 
on the positive-going edge of the clock (CLK) 
pulse. Clock triggering occurs at a voltage level 
and is not directly related to the rise time of CLK. 
Following the hold-time interval, data at the 
D input can be changed without affecting the 
levels at the outputs. 





SN54HC74... FK PACKAGE 
(TOP VIEW) 


The SN54HC74 is characterized for operation 
over the full military temperature range —55°C to 
125°C. The SN74HC74 is characterized for 
operation from —40°C to 85°C. 





FUNCTION TABLE 





t This configuration is nonstable; thatis, it does not 
persist when PRE or CLR returns to its inactive 
(high) level. 
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SN54HC74, SN74HC74 
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS 
WITH CLEAR AND PRESET 


SCLS094A —- DECEMBER 1982 — REVISED JANUARY 1996 


logic symbolt 





Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 


logic diagram (positive logic) 
PRE 


CLK Cc 
O 
>—-p—- 
“TD 3 
() 
re} 


Mecca Is 


oO 
+ 
> 





Q 
c 
CLR 
absolute maximum ratings over operating free-air temperature ranget 

SUPPLY VOllAge TANGO, NGG cvaneendd tayotoeccasuiecpws io oabledeetacane eons teseuen needs —0.5Vto7V 
Input clamp current, liq (Vj <O or Vj >Voc) (See Note 1)... cece cece eee e teen eee +20 mA 
Output clamp current, lox (Vo <0 Or Vo > Voc) (See Note 1) 2... cee eee cece cece eee eee eee +20 mA 
Continuous output current, lo (Vo =OtO Voc) ..-- eee eee eee eee eee eee e eee e eee eeeee +25 mA 
Continuous current through Voc Or GND ... ccc cece eee eee eee nent eee eeteennes +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (See Note 2): D package ................... 1.25 W 

DB and PW packages .......... 0.5 W 

IN PACKAGE 5 c:csies ues as detewane 1.1 W 

Storage temperature range, Tyg ..-..-. eee eee e cece e eee eee e eee e tenet e teen tenes —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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SN54HC74, SN74HC74 
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS 
WITH CLEAR AND PRESET 


SCLS094A —- DECEMBER 1982 - REVISED JANUARY 1996 


recommended operating conditions 


SN54HC74 SN74HC74 
[MIN NOM MAX] MIN NOM MAX] ~~ 


Supply voltage 2s ef 2 6 ef v_ 
SEEN 
Vi High eve input voltage Voo=45V v 















VIL Low-level input voltage 












V| 
Vo 


Input voltage 
Output voltage 







Input transition (rise and fall) time 





TA Operating free-air temperature 





electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
TEST | TEsrconpmons 
TYP __ MAX MIN MAK] MIN MAX 


191,996 
loH=-20 uA 444.499 
Vi= Vin oF Vi sa sa0 | 69 | 69 +4 Vv 












| PARAMETER 





(n= 4 mA 398 43~~—~«da 
iH=-52 mA 54868 ~~ 62—~«d =a 


0002 04 
" leeesaa 000104 
Vi= Vin or Vi oor ost or oa] 





fou=4ma | _asv| 07 026] oa 009 

fion=52mA [ev] 0x5 026] oa] 039 
[a evogoro SC Sv e000] ss000 000 na 
[1c [WieVocoro,o-0—*«Y avy SSC—~—~—SAY CSC SSC 
PoSCS~CSTTC*S wv OCC 
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SN54HC74, SN74HC74 
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS 
WITH CLEAR AND PRESET 


SCLS094A —- DECEMBER 1982 — REVISED JANUARY 1996 


timing requirements over recommended operating free-air temperature range (unless otherwise 
note : : 


TA = 25°C SN54HC74 SN74HC74 
[MIN MAX| MIN MAX] MIN MAX] 


Pav[o ef 0 42 
flock Clock frequency rasv[ of 0 aif 025] Miz 





















| ev{t oe] 
avi} too | 0 
PREorotRiow = [asv[ 20 fos 
Biics drain 1 ee i es ee 
av] e0| tao] 100 
ciKhihoriow av 16 |e —dYa 
Setup time before CLKT 7 ee a ee ee 
0 ee ee 
Fae ee Se (ee ee (eee, 
Tev] 0 


Hold time, data after CLKT 









switching characteristics over recommended operating free-air temperature range, C; = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM  -TO Ta = 25°C SN54HC74 SN74HC74 
PARAMETER UNIT 
[parawerer | en | _(ourrun MIN TYP WAX| MIN MAX] MIN MAX. 


[av] 6 0 | a | 5 | 
fmax 









| 45V] 31 50 | at MHz 
3660 


=| on 70280 






Tasv[p 20 «| «sf =i 
Devp 5 sf ef =i 





70.175 250 220 
rasv[ 20 ssf sof aa! 
Cev[p 28 sf opi 
‘ i C1 ET 





operating characteristics, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 





Cod Power dissipation capacitance per flip-flop | Noload = | 35] pF 
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SN54HC74, SN74HC74 
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS 
WITH CLEAR AND PRESET 


SCLS094A — DECEMBER 1982 — REVISED JANUARY 1996 


PARAMETER MEASUREMENT INFORMATION 


——-— V 
From Output Test High-Level cc 


| OV 
CL = 50 pF | | 
(see Note A) l ‘ lw | 
Low-Level | | Voc 
LOAD CIRCUIT Pulse si sere 
VOLTAGE WAVEFORMS 


PULSE DURATIONS 


==N0C  ... 2. x= SS Vcc 
sasgchetie fm NN Input 50% 50% 
| | | 
OV oy 






| 
- tsy Oit— th =e - tPLH aa le tPHL ~ 
—_—_— V | ———Yy 
Data | cc In-Phase | OH 
input 30% 7 90% 90% Ne 50% Sueur 50% 90% | 90% N. 50% 
10% | | 10% py 10% ¥ | ! | 410% yo, 
eagles | i et ee 
t —> ¢t 
: : I tpH. —> I tpLH > 
VOLTAGE WAVEFORMS | . VOH 
SETUP AND HOLD AND INPUT RISE AND FALL TIMES Out-of-Phase 
Output +——VoL 
—> «tf —> \¢—t, 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 

NOTES: A. Cy includes probe and test-fixture capacitance. 

B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, t, = 6 ns, t= 6 ns. 
For clock inputs, fmax is measured when the input duty cycle is 50%. 
The outputs are measured one at a time with one input transition per measurement. 
tPLH and tpHL are the same as tog. 


moo 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54HCT74, SN74HCT74 
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS 
WITH CLEAR AND PRESET 


SCLS169A - DECEMBER 1982 — REVISED JANUARY 1996 





@® Inputs Are TTL-Voltage Compatible SN54HCT74...J OR W PACKAGE 
®@ Package Options Include Plastic SN74HCT74 . eee ew - PACKAGE 


Small-Outline (D), Thin Shrink 
Small-Outline (PW), and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 


description 


The ’HCT74 contain two independent D-type 
positive-edge-triggered flip-flops. A low level at 
the preset (PRE) or clear (CLR) inputs sets or SNS4HCT74.... FK PACKAGE 
resets the outputs regardless of the levels of the (TOP VIEW) 

other inputs. When PRE and CLR are inactive 
(high), data at the data (D) input meeting the setup 
time requirements are transferred to the outputs 
on the positive-going edge of the clock (CLK) 
pulse. Clock triggering occurs at a voltage level 
and is not directly related to the rise time of CLK. 
Following the hold-time interval, data at the 
D input may be changed without affecting the 
levels at the outputs. 


The SN54HCT74 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HCT74 is characterized for 
operation from —40°C to 85°C. 








FUNCTION TABLE 





t This configuration is nonstable; that is, it does not 
persist when PRE or CLR returns to its inactive 





(high) level. 
UNLESS OTHERWISE NOTED this document contains PRODUCTION Copyright © 1996, Texas instruments Incorporated 
DATA information current as of publication date. Products conform to jf 
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SN54HCT74, SN74HCT74 
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS 
WITH CLEAR AND PRESET 
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logic symbolt 





t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, PW, and W packages. 


logic diagram (positive logic) 





PRE 
CLK Cc 
_ Q 
C 
Cc 
e 
Q 
Cc 
CLR 
absolute maximum ratings over operating free-air temperature ranget 
Supply Voltage range; VGC: ‘.ccenccch he cterwec tee eces actwaeei eae eau enew eee es —0.5Vto7V 
Input clamp current, liq (Vj <0 or Vi >Voc) (See Note 1) 2... eee ee eee cece tee renee +20 mA 
Output clamp current, Iox (Vo <0 or Vo > Voc) (See Note 1)... cece cece eee eee eee eee +20 mA 
Continuous output current, Io (Vo =OtO Vo) 06. eee cece cece renee eee e eee eeeeneees +25 MA 
Continuous current through Voc or GND ........ 2 eee eee erect etree eee ee eeenees +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package ................... 1.25 W 
N package .........cceeeeeeees 1.1W 
PW package .............000ee 0.5 W 


Storage temperature range, Tstg 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating congmonss 4 is not 


implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 


except for the N package, which has a trace length of zero. 
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SN54HCT74, SN74HCT74 
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS 
WITH CLEAR AND PRESET 


SCLS169A - DECEMBER 1982 - REVISED JANUARY 1996 





recommended operating conditions 


| SN54HCT74 SN74HCT74 
[MIN NOM MAX| MIN NOM MAX] 


VCC Supply voltage 


VIH High-level input voltage VCC = 4.5 V to 5.5 V 
VIL Low-level input voltage Vcc = 4.5 V to 5.5 V 


Vi Input voltage 













VO Output voltage 






tt Input transition (rise and fail) time 
TA 






Operating free-air temperature 





electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


Ta = 25°C SN54HCT74 | SN74HCT74 
PARAMETER TEST CONDITIONS 7 UNIT 
MIN. TYP__MAX| MIN MAX| MIN MAX 
VOH Vi = VIH or VIL uo a 4.5V V 
loH =-4 mA 3.98 4.3 37 | 384 
Pt = Voc oro 
















Vi = Vin or Vit 2 us 
lol =4mA 
ico [Viz Vooera, _1o=0 
One input at 0.5 V or 2.4 V, 
Alcct Other inputs at 0 or Vcc ee i ae 
pT 


t This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Voc. 





ota requirements over recommended operating free-air temperature range (unless otherwise 
note 


fclock Clock frequency 

PRE or CLR low 
tw Pulse duration 

CLK high or low 


tsy Setup time before CLKT 


Hold time, data after CLKT 
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switching characteristics over recommended operating free-air temperature range, C; = 50 pF 


(unless otherwise noted) (see Figure 1) 
FROM TO 
ee ee Oa bea ae a 


i) a 


44 






operating characteristics, Ta = 25°C 


PARAMETER | | TEST CONDITIONS UNIT 
| Cod Power dissipation capacitance per flip-flop | | Noload = | 35] pF 





PARAMETER MEASUREMENT INFORMATION 


From Output Test High-Level ) ee OV 
Under Test | Point Pulse : 1.3V | 1.3V 
0V 


C_ = 50 pF 
(see Note A) | naa tw — 
= Low-Level | | 3V 
LOAD CIRCUIT Pulse ee eae 
_—— 3V VOLTAGE WAVEFORMS 
Input 13V . 1.3V PULSE DURATIONS 
| IN OV 
le tPLH a7 le tPHL na 
peered, | ——<d3Vv 
In-Phase | ae \¥S0% | 90% Nl 4 3y OH Reference 1.3V 
Output . | 1. Input 
10% | l l 10% VoL | OV 
| —>| et | —> ett le tsy PH— th — 
I tpH_. —> I+ tpLH > | l___egy 
Out-of- | VOH Data l\Fo7V 2.7V 
Phase 90% WN 4.3V 1.3 4 90% Input 49. #1 RNS 
Output l 10% 10% +——VoL i ) | | | ame () V 
SS ee | et >| 4 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 


PROPAGATION DELAY AND OUTPUT RISE AND FALL TIMES SETUP AND HOLD AND INPUT RISE AND FALL TIMES 


NOTES: A. Cy includes probe and test-fixture capacitance. 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, tr = 6 ns, t¢ = 6 ns. 
. For clock inputs, fmax is measured when the input duty cycle is 50%. 
. The outputs are measured one at a time with one input transition per measurement. 
. tPLH and tpp are the same as tpg. 


mod 


Figure 1. Load Circuit and Voltage Waveforms 
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QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES 
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@ Package Options Include Plastic SN54HC86... J OR W PACKAGE 
Small-Outline (D) and Ceramic Flat (W) SN74HC86 . . .D OR N PACKAGE 
Packages, Ceramic Chip Carriers (FK), and Or SEM) 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 


description 


These devices contain four independent 2-input 
exclusive-OR gates. They perform the Boolean 
function Y = A ® Bor Y = AB + AB in positive logic. 





A common application is as a true/complement 


element. If one of the inputs is low, the other input SN54HC86... FK PACKAGE 
is reproduced in true form at the output. If one of (TOP VIEW) 
the inputs is high, the signal on the other input is o«cQ Sm 


reproduced inverted at the output. ~rZ2s>rt 


The SN54HC86 is characterized for operation 
over the full military temperature range of ~55°C 
to 125°C. The SN74HC86 is characterized for 
operation from —40°C to 85°C. 


FUNCTION TABLE 
(each gate) 


INPUTS OUTPUT 
pA BY CY 






NC — No internal connection 


logic symbolt 





Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 
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QUADRUPLE 2-INPUT EXCLUSIVE- OR GATES 
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exclusive-OR logic 


An exclusive-OR gate has many applications, some of which can be represented better by alternative logic 
symbols. 


Exclusive-OR 


FL aD- 2D- 2D. =D- 


These are five equivalent exclusive-OR symbols valid for an ’HC86 gate in positive logic; negation may be 
shown at any two ports. 


Logic Identity Element Even-Parity Element Odd-Parity Element 
oo ES ee = oe = 
The output is active (low) if The output Is active (low) If The output Is active (high) If 
all inputs stand at the same an even number of inputs an odd number of inputs (i.e., 
logic level (i.e., A = B). (i.e., 0 or 2) are active. only 1 of the 2) are active. 


absolute maximum ratings over operating free-air temperature rangeT 


Supply vollage range; Vie: asssessete le eG Vee decison edie hie dess vs aaw ees tide ces -0.5Vto7V 
Input clamp current, lx (V;}<O or Vj >Voc) (See Note 1)... cee cece eee ete e eens +20 mA 
Output clamp current, lox (Vo <0 or Vo > Voc) (See Note 1)... cece cc cece cece eee eens +20 mA 
Continuous output current, lo (Vo =OtO Voc) ... cece cece eect e eect eee eeeees +25 mA 
Continuous current through Voc Or GND ... ee ccc cee eee eee eee e eee e eet e nena +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package -.................. 1.25 W 

| N package ..............-..06. 1.14W 
Storage temperature range, Tytg ---- eee cece cece eee eee eee ete —65°C to 150°C 


Tt Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions 


SN54HC86 SN74HC86 
[MIN NOM MAX| MIN NOM Max] ~~ 


Supply vollage a 
vog=2V 









VIH High-level input voltage 










Low-level input voltage 





VIL 












V| 
VO 


Input voltage 
Output voltage 







Input transition (rise and fall) time 





TA Operating free-air temperature 








electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
_ravaeren | vesreowomons | voc [aye ae | ME 

PARAMETER TEST CONDITIONS Vec UNIT 
[MIN TYP MAX| MIN MAX] MIN MAX| 
lOH =-20 uA 

V1 = ViH oF ViL fT ev[ 59 soo | 69 | 59 | v 
fon=—4ma__| 45v[ 308 43 | 37 ~+(| sea _—i| 


aoe orf oap oa 
lo. =20 pA 2001 0.4 
Vou Vi= Vin or Vi 0.0010. v 














fion=s2ma | ov] 015 026] oa] 038 
EE ECE EC RE ES 
a a a a a) 7 a 
Sea eSONnneS (01 RERAN SS| SMe NNE = 


switching characteristics over recommended operating free-air temperature range, C, = 50 pF 
(unless otherwise noted) (see Figure 1) 


(NUT) (ouTPuT) Twin TYP_MAX| MIN MAX] MIN MAX) 
y  [asv[ 72 20 of a8 
Cevp 0p sp 


2878 
Y 
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operating characteristics, Ta = 25°C 


| PARAMETER TEST CONDITIONS UNIT 
Power dissipation capacitance per gate | Noload =| 35] pF 









PARAMETER MEASUREMENT INFORMATION 


From Output Test ttt RRR AR a Voc 
Under Test | Point | Input ! 50% 50% 
| OV 


| 
C. = 50 pF 
T (see Note A) le tPLH - le tPHL fad 
= In-Phaso | lI 909, 90%! ..... YOH 
50% : ° 1X. 50% 
LOAD CIRCUIT Output | 10% - | ! : 10% : 
| —>| tr | —> et 
see I+ tpH. > I+ teLH > 
Input 50% 44; 90% 90% N 50% 50% 7N 30% VOH 
10% | | 10% Out-of-Phase ° | 50% 50% | ° 
| || OV Output | 10% 10% ¥F 1 Voy 
—> «-t —> «tr —> «tf —> «tft 
VOLTAGE WAVEFORM VOLTAGE WAVEFORMS 
INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 


NOTES: A. Cr includes probe and test-fixture capacitance. 

. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, t, = 6 ns, t¢ = 6 ns. 

. The outputs are measured one at a time with one input transition per measurement. 

tPLH and tpp_ are the same as tpg. 


ae aS 


Figure 1. Load Circuit and Voltage Waveforms 
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@ Package Options Include Plastic SN54HC112... JOR W PACKAGE 
Small-Outline (D) and Ceramic Flat (W) ile ey PACKAGE 


Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 


description 


The ’HC112 contain two independent J-K 
negative-edge-triggered flip-flops. A low level at 
the preset (PRE) or clear (CLR) inputs sets or 
resets the outputs regardless of the levels of the 
other inputs. When PRE and CLR are inactive 





(high), data at the J and K inputs meeting the SN54HC112.... FK PACKAGE 
setup time requirements are transferred to the (TOP VIEW) 
outputs on the negative-going edge of the clock 4 oc 
(CLK) pulse. Clock triggering occurs at a voltage x oO 8 3) 


level and is not directly related to the rise time of 
CLK. Following the hold-time interval, data at the 
J and K inputs may be changed without affecting 
the levels at the outputs. These versatile flip-flops 
perform as toggle flip-flops by tying J and K high. 


The SN54HC112 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HC112 is characterized for 
operation from —40°C to 85°C. 





NC — No internal connection 








FUNCTION TABLE 
INPUTS OUTPUTS 





z 
P) 
mi 
5 
Q 
xu 
: 
© 
A 


Iter er KK KIA 





H 


le. eke. eo: WE ek, 
Sk. So: 2 
te €¢& & & XK KK XX 
Teter KK Ki 











a 
x< 





oO 


Tt This configuration is nonstable; that is, it does not persist 
when either PRE or CLR returns to its inactive (high) level. 





PRODUCTION DATA Information Is current as of publication date. Copyright © 1996, Texas Instruments Incorporated 
Products conform to specifications per the terms of Texas instruments ij 


standard warranty. Production processing does not necessarily include EXAS 
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logic symbolt 





T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 


logic diagram, each flip-flop (positive logic) 
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absolute maximum ratings over operating free-air temperature ranget 


supply Vollage (ange; VG6 #.ses6anicdieneecaelee ew vasedaveddeas ouverte sdeseserss —0.5Vto7V 
Input clamp current, liq (Vj <0 or Vi >Voc) (See Note 1)... cece cece ee cette eee e eens +20 mA 
Output clamp current, lox (Vo <0 or Vo > Vcc) (see Note 1)... eee eee e eee +20 mA 
Continuous output current, Io (VQ =OtO Voce) .-- cere cece eect e teen eee e eee eanees +25 mA 
Continuous current through Voc or GND ..... 2... ee cee eee eee teen eee eeee +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package .................... 1.3 W 

N DACKAdG 2 cccnedincwdssadince’s 1.1 W 
Storage temperature range, Tstg .------ +e eee eect eee cette e eee ete e eens —65°C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions 






[_SNSaHCTI2 | _SNT4HCTI2_ 
[MIN NOM MAX] MIN NOM MAX] 
Vcc Supply voltage [2 2b 6 V 
7 
V 
Woc-2v.-+i| 0 ost. o~~*é~‘<C~*«t CS 
V 
0 Voc 
oe 





















VIH High-level input voltage 










VIL Low-level input voltage 





















Voc =4.5V po 00 80 
| Voc =6V 0 400 0 400 
TA Operating free-air temperature -55 125 —40 85 


t If this device is used in the threshold region (from Vj max = 0.5 V to VijHmin = 1.5 V), there is a potential to go into the wrong state from induced 
grounding, causing double clocking. Operating with the inputs at tt = 1000 ns and Vcc = 2 V does not damage the device; however, functionally, 
the CLK inputs are not ensured while in the shift, count, or toggle operating modes. 


tt Input transition (rise and fall) time 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


_TA= 25°C | SN54HC112 | SN74HC112 
PARAMETER TEST CONDITIONS Voc TYP MAX| MIN MAX| MIN MAX UNIT 


ee a Sa a 
joven [Taner eas Pag 
[ev] s9 so | so | 59 | v 
flon=-52ma_| 6v[ 54868 [ 62 | 50a 
| 


V 
fiou=ama | asvp oar 026] oa] 008 

ig ee a to | no | 

[cg [wievecora, towo—* vp CSCtSC 


timing requirements over recommended operating free-air temperature range (unless otherwise 


note 
SN74HC112 . 
UNIT 














VOH V} = VIH or ViL 








folock Clock frequency MHz 


Pulse duration 
CLK high or low 


PRE or CLR inactive 


Hold time, data after CLK! 


Data (J, K) : 
Setup time before CLKL 
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switching characteristics over recommended operating free-air temperature range, C; = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM TO Ta = 25°C | SN54HC112_ | SN74HC112 
sae ee 


= — 


operating characteristics, Ta = 25°C 
PARAMETER TEST CONDITIONS U 











Cod Power dissipation capacitance per flip-flop ered | | 
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PARAMETER MEASUREMENT INFORMATION 


i — NEC 
High-Level 
Pulse 50% 50% 
From Output Test | | OV 


Under Test Point | a tw — 
C, = 50 pF 
ice nea A) Low-Level | | Voc 2 
— Pulse 50% 50% . 
= ——— OV 
LOAD CIRCUIT VOLTAGE WAVEFORMS 
PULSE DURATIONS 
gon aeons Vec 
Input 50% 50% 
| | OV 
le tpLH > le tPHL as 
== VEC In-Pha | ——— VOH 
Reference n-Phase », WA 90% 90% 
Input | wr Output | F tbe | ae ae 50%, 
OV : | | VOL 
| 7 —p et —p \e—t 
lé- tsy -Pi— th — | = : 
re | ra I+ tpHL Es I tpLH —> : 
Data ata OH 
input , 30% | | 90% 90% Ne 50% Out-of-Phase 90% Nh 50% 50% 4 90% 
: 10% 7 x 10% oy Output 10% 10% V 
l | | | | = VOL 
—> et —> ef —p «ty —> tr 
VOLTAGE WAVEFORMS | VOLTAGE WAVEFORMS 
SETUP AND HOLD AND INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 


NOTES: A. Cy includes probe and test-fixture capacitance. 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 6 ns, tf = 6 ns. 
. Forclock inputs, fmax is measured when the input duty cycle is 50%. 
. The outputs are measured one at a time with one input transition per measurement. 
- tpLH and tpH_ are the same as tog. 


moog 


Figure 1. Load Circuit and Voltage Waveforms 
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@ High-Current 3-State Outputs Interface SN54HC125 . .. JOR W PACKAGE 
Directly With System Bus or Can Drive up SN74HC125.. etapa N PACKAGE 
to 15 LSTTL Loads (T IEW) 


@ Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), and Ceramic Flat (W) Packages, 
Ceramic Chip Carriers (FK), and Standard 
Plastic (N) and Ceramic (J) 300-mil DIPs 


description 





These quadruple bus buffer gates feature 
independent line drivers with 3-state outputs. SN54HC125 .... FK PACKAGE 
Each output is disabled when the associated (TOP VIEW) 

output-enable (OE) input is high. | 


The SN54HC125 is characterized for operation 
over the full military temperature range of —-55°C 
to 125°C. The SN74HC125 is characterized for 
operation from —40°C to 85°C. 


FUNCTION TABLE 
(each buffer) 


INPUTS | oy 
L H 








L L 
: x NC — No internal connection 


logic symbolt 





Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, and W packages. 





PRODUCTION DATA information is current as of publication date. Copyright © 1996, Texas Instruments Incorporated 
Products conform to specifications per the terms of Texas instruments —_. i 


standard warranty. Production processing does not necessarily include EXAS 
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logic diagram (positive logic) 





30E 10 

3A : 7 3Y 
20E — aoe —!3 
oA : : 2Y 4A Ls ut 4yY 


Pin numbers shown are for the D, DB, J, N, and W packages. 


absolute maximum ratings over operating free-air temperature rangeT 


Supply voltage TanGe, VGC: suivs0s Bisa axis omancs eed ceca d ieee ainwed aoe aes -0.5Vto7V 
Input clamp current, liq (Vj <O or Vj >Voc) (See Note 1) 6... cece cece cece eee eee eee +20 mA 
Output clamp current, lox (Vo <0 or Vo > Voc) (See Note 1)... 2... eee eee cece eee cece ence +20 mA 
Continuous output current, Iq (Vo =O tO VCC) «ee ee eee eee eee eee ee eneeeees +35 mA 
Continuous current through Voc Or GND 2... cece eee eens eeeeeeeees +70 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package ................66. 1.25 W 
“DB PaCGkKaGe . asst s.2cede dee ewas 0.5 W 

N PaCkage: .:éssccaceansaceqnes 1.1 W 

Storage temperature range, Tsig .----- eee eee eet eee eee ete n nen eee een ees -65°C to 150°C 


ts Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions 


[ SNSaHC125 | __ SN74HC125 
[MIN NOM MAX| MIN NOM MAX| 


Supply volage a 


VIH High-level input voltage 


VIL Low-level input voltage 


Weeaet 
7 Input voltage 0 Vcc 0 Voc 
Output voltage 0 Voc |v 


Input transition (rise and fall) time Voc = 4.5 V ee 
Voc =6V (0 400 0 400 
Operating tre air temperature ee ed 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


TAS 25°C | SN54HC125 | SN74HC125 
| PARAMETER | TEstconpmions CONDITIONS UNIT 
rvP Wax] WN MAK] WN WAX, 


IoH=-20 WA 4498 
Vie Vin orVi 596.999 a a 
















(oH = 6 mA EA ET 
ioH=-7-8mA 54858 


Vor M=Vinervin oor 0. af ar v 


Tt 






(OL=OmA a17 oab[ oa 0.89 





[a evocero SCS tn st00 | —s000 21000] na 
[oz [Vo=Vocoro————~dYSvt —torsos| stof ——as | a 
[tos ieVogera, igs ev ff eo aoa 
[oa SC~™~—SOC oP OPP 





switching characteristics over recommended operating free-air temperature range, C, = 50 pF 
(unless otherwise noted) (see —— 1) 


PARAMETER FROM Vv AS | SNS4HC125 | SN74HC126 UNIT 
(INPUT) (ouTPun) CCT MIN TYP MAX| MIN MAX| MIN MAX| 


48 150 150 
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switching characteristics over recommended operating free-air temperature range, C, = 150 pF 


(unless otherwise noted) (see Figure 1) 
Sec CT 


FROM TO 
PARAMETER 
jParaweren | ih (OUTPUT) MIN TYP_MAX| MIN _MAX| MIN MAX 


ts0[ 225] 190 
A Y 
Pe fe] 
os | ote 


i990 
operating characteristics, Ta = 25°C 


PARAMETER TEST CONDITIONS |! 











: 


s s S < 
Olaltywloaltalrmolofafirn| O 
<l<l<Je<lelelefe—fe}] © 





Coq _ Power dissipation capacitance per gate : | = Noload =| 45] pF 
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PARAMETER MEASUREMENT INFORMATION 


eee oe 

















F 
on. feats | 
From Output Point RL ra fh 150 oo | Closed | | Open 
L 
(see Note A) T % $2 
” 
LOAD CIRCUIT 
SSS Vec 
| | ov 
le tPLH 2 le (PHL ~ 
In-Phase | | ——— VOH 
Output | 50% | we | 90% |X 50% 
—> «Tt | —p> |e —-t Output Voc 
SS tpHL ee tpLH —> Control 
Vo (Low-Level 50% 50% 
Out-of-Phase Enabling) | nll am OV 
Output +——VoL tpZL | <> tPLZ 
—> «¢-t —, tr Output 
VOLTAGE WAVEFORMS bald es 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES iSeemoree) 
tpZH ab east | 
——— Vee Out 7 a! 
put OH 
Input oe 4 me ae NK ep Waveform 2 } 50% | ee 
- ) | | | —OV (See Note B) | ~OV 
—> ft —>| +t k¢——+- tpHz 
VOLTAGE WAVEFORM VOLTAGE WAVEFORMS 
INPUT RISE AND FALL TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 
NOTES: A. Cy includes probe and test-fixture capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 6 ns, tf = 6 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 
E. tp_z and tpy7 are the same as tgs. 
F. tpz, and tpzp are the same as ten. 
G. tPLH and tpHL are the same as tp. 


Figure 1. Load Circuit and Voltage Waveforms 
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@ Inputs Are TTL-Voltage Compatible SN54HCT125... J OR W PACKAGE 
@ High-Current 3-State Outputs Drive Bus Spee en EACAGE 


Lines or Buffer Memory Address Registers 

@ Package Options Include Plastic 
Small-Outline (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 


description 





These bus buffer gates feature independent line 
drivers with 3-state outputs. Each output is SN54HCT125... FK PACKAGE 
disasbled when the associated output-enable (TOP VIEW) 

(OE) input is high. ? 


The SN54HCT125 is characterized for operation 
over the full military temperature range of —55°C 
to 125°C. The SN74HCT125 is characterized for 
operation from —40°C to 85°C. 


FUNCTION TABLE 
(each gate) 


INPUTS ou 
L H 








NC — No internal connection 


L L 
H X 


logic symbolt 





T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 
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logic diagram (positive logic) 


absolute maximum ratings over operating free-air temperature ranget 


Supply vollage TANGO? VGC tenn Sash eae sige teadenndeteremiaheeeeiesiwnaedseddeedetedes —-0.5Vto7V 
Input clamp current, ljx (Vj <0 or Vj >Voc) (See Note 1) ..... eee eee eee eee er er Tee +20 mA 
Output clamp current, Iox (Vo <0 or Vo > Voc) (See Note 1)... cece cece cece cece eet eee e tenes +20 mA 
Continuous output current, Io (Vo =O tO Voc) ..--. cece cee eet e eee eee e nee eeeeens +35 MA 
Continuous current through Voc Or GND .... 1... eee ee cect e teen ete neeneenees +70 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package ................... 1.25 W 

N package ...............2000.. 1.1W 
Storage temperature range, Tsig ------- +e cece ete eee eet ee ete teeter eee eeee ses “65°C to 150°C 


Tt Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. - 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions 


Voo= 45 Vt055V 
Voo=45Vt055V 
t 
TA 



















t Input transition (rise and fall) time 
Operating free-air temperature 





PRODUCT PREVIEW Information concerns products In the formative or 
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electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
| Ta = 25°C SN54HCT125 | SN74HCT125 
PARAMETER TEST CONDITIONS UNIT 
MIN TYP _WAX| MIN MAX. 


IOH = -20 pA 4.4 4.499 
VOH Vin or Vit 4.5V 
loH =-6 mA 3.98 4.3 & 
oe : : "0 
4 










Vi= 
001 on 
V V) = ViH or VIL Sie ua 4.5 
lo =6 mA : 


0.17 0.26 
[wie veg ero 04 #100 







Vo=Vcocor0, = W= Vin or Vib 5.5V +0.01 +05 
—1e¢ [Wi =Vog ord, to=0 sev] Sad 


One input at 0.5 V or 2.4 V. 
Alcc! Other inputs at 0 or Voc 1. 


* On products compliant to MIL-STD-883C, Class B, this parameter is not production tested. 
tT This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcc. 


2.4 


10 






switching characteristics over recommended operating free-air temperature range, C; = 50 pF 


(unless otherwise noted) (see Figure 1) 
| Ta=25°C | SNS4HCT125 | SN74HCT125 a 
MIN, TYP_MAX| MIN MAX MIN MAX 


Ri 
4 as: 





switching characteristics over recommended operating free-air temperature range, C; = 150 pF 


(unless otherwise noted) (see Figure 1) 
Ta = 25°C SN54HCT125 | SN74HCT125 
x win Max] ON 


FROM TO 
PARAMETER V 
: 


operating characteristics, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 
Cod Power dissipation capacitance 
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SN54HCT125, SN74HCT125 
QUADRUPLE BUS BUFFER GATES 
WITH 3-STATE OUTPUTS 


SCLS069B ~- NOVEMBER 1988 —- REVISED MARCH 1996 


PARAMETER MEASUREMENT INFORMATION 


eres tate 
. mE 50 pF 
n 





Vcc 











From Output i 
a ae FE 
(see Note Yr fh ~\ 82 50 BF 
+ Open Open 
LOAD CIRCUIT | 
Input 
= ee 3V Output 
Input 1.3V 1.3V Waveform 1 
: | OV (See Note B) 
I@ tPLH 7 It tPHL ba \ {PZH a aa | | 
I 90% 90%")... OH Output | — — VoH 
Output ae | | a ne a Waveform 2 1.3V | | 90% 
| (See Note B) =0V 
> et —> et \¢——>+- tpHz 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 


NOTES: A. Cy includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, t; = 6 ns, tf = 6 ns. 

The outputs are measured one at a time with one input transition per measurement. 
tpLz and tp}z are the same as tgs. 
tpz_ and tpzp are the same as ten. 
tPLH and tpH_ are the same as tog. 


Omnmmo 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54HC126, SN74HC126 
QUADRUPLE BUS BUFFER GATES 
WITH 3-STATE OUTPUTS 


SCLS103A —- MARCH 1984 — REVISED JANUARY 1996 






@ High-Current 3-State Outputs Interface SN54HC126... JOR W PACKAGE 
Directly With System Bus or Can Drive up SN74HC126. . Sesleri N PACKAGE 
to 15 LSTTL Loads U W) 


@ Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), and Ceramic Flat (W) Packages, 
Ceramic Chip Carriers (FK), and Standard 
Plastic (N) and Ceramic (J) 300-mil DIPs 


description 





These quadruple bus buffer gates feature 
independent line drivers with 3-state outputs. SN54HC126... FK PACKAGE 
Each output is disabled when the associated (TOP VIEW) 

output-enable (OE) input is low. 


The SN54HC126 is characterized for operation 
over the full military temperature range of —55°C 
to 125°C. The SN74HC126 is characterized for 
operation from —40°C to 85°C. 


FUNCTION TABLE 
(each buffer) 


OUTPUT 

por A | CY 
HH H 
Hoo L 
Lx Z 


10E 
1A | 
20E 
2A 
30E 
3A 
40E 
4A 





NC — No internal connection 





logic symbolt 





t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, and W packages. 





PRODUCTION DATA information Is current as of publication date. Copyright © 1996, Texas Instruments Incorporated 
Products conform to specifications per the terms of Texas instruments i 
standard warranty. Production processing does not necessarily include 


testing of all parameters. EXAS ; 
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SN54HC126, SN74HC126 
QUADRUPLE BUS BUFFER GATES 
WITH 3-STATE OUTPUTS 


SCLS103A — MARCH 1984 — REVISED JANUARY 1996 





logic diagram (positive logic) | J 
10E 30E 1°. 

1A Sie 8 ay 
20E —4 56ect8 

oA — 6 oy 4a —2 ) ae 


Pin numbers shown are for the D, DB, J, N, and W packages. 


absolute maximum ratings over operating free-air temperature rangeT 


SUDPIY VONAGE TANGE, VCO 64 od ose vrew wan at dake ene edeee eh eresheaseaes senate ees —0.5Vto7V 
Input clamp current, liq (Vj <OorV;>Voc) (See Note 1) 2... eee eee cee eee eee eens +20 mA 
Output clamp current, lox (Vo <0 or Vo >Vec) (See Note 1)... kee eee eee eee ee eee +20 mA 
Continuous output current, Io (Vo =OtO VEC) ..-- eee cece ee ee terete eee n ee eeeees +35 mA 
Continuous current through Voc or GND ... 1. ce eee eee eect e ee ee eens +70 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package ................05- 1.25 W 

DB package ..............0.5- 0.5 W 

N:DACKAUG: ac5eeiiviatexeactaau 1.1W 
Storage temperature range, Tgig ..-----. ee eee ee eect eee ete eee eee ent e ences —65°C to 150°C 


Tt Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions 








[-snsHci26 | __ SN7AHCI26 





VCC - 











Supply voltage 







VIH High-level input voltage 








VIL 


oo=45V [0 sw 0 00 


Low-level input voltage 



















Input transition (rise and fall) time 
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SN54HC126, SN74HC126 
QUADRUPLE BUS BUFFER GATES 
WITH 3-STATE OUTPUTS 


SCLS103A — MARCH 1984 —- REVISED JANUARY 1996 


electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
TAS 25°C | SN54HC126 | SN74HC126 
| PARAMETER | | Testconomons CONDITIONS UNIT 
TYP MAX| MIN MAX| MIN, MAX 


lal 44 406 











gus Sm 39848 
ioH==7.8mA 4858 






fou=ema | asv] _osr_ozef oa] 020 

fiov=7éma_| ev] 015 o26f oa 0.80] 
[a ievecoraS*d Sv] 0100] st000] 1000) ma 
[107 [Vo=Vecro—SSS—~dSS torsos | of SCs | 
[co [vievecor, igz0 «i ev SS™S~— SSC SSC 
AS AEC CTs RR TA ES SNE a 


switching characteristics over recommended operating free-air temperature range, C, = 50 pF 


(unless otherwise noted) (see Figure 1) 
SN54HC126 a 
UNIT 


FROM TO 
PARAMETER (INPUT) (OUTPUT) 
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SN54HC126, SN74HC126 
QUADRUPLE BUS BUFFER GATES 
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switching characteristics over recommended operating free-air temperature range, C; = 150 pF 
(unless otherwise noted) (see Figure 1) 


FROM TO Ta = 25°C SN54HC126 | SN74HC126 
PARAMETER 
jraraweren | en | eutrun ee 


a 





operating characteristics, Ta = 25°C 








PARAMETER ___| TEST CONDITIONS UNIT 
Cod Power dissipation capacitance per gate | = Noload =| 45 | pF 
vip TEXAS 
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SN54HC126, SN74HC126 
QUADRUPLE BUS BUFFER GATES 
WITH 3-STATE OUTPUTS 


SCLS103A — MARCH 1984 —- REVISED JANUARY 1996 


PARAMETER MEASUREMENT INFORMATION 


iis taste tee 








ca kQ or 
From Output Point AL ce 150 pF 
L 
(see Note A) “le ne _ 
= 50 sas 
= Open Open 
LOAD CIRCUIT 
a Vec 
| | OV 
l¢ tpLH > lg tpHL > 









| 
| OL 
—> <—t | —» }e—t Output | Voc 
tPHL zd tpLH > Control 
i ie VoH (Low-Level 50% 50% 
Out-of-Phase Enabling) | nf — — — — OV 
Output +—— VoL tPZL > et tPLz 
—> +t —> «t+ Output L~=Voec | ~Voc 
VOLTAGE WAVEFORMS bachpapediil 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES (See Note B) 
tPZH =F, | 
=e e2 VCC Out om 
put OH 
Input 50% 41 oe an N ei Waveform2 , 50% | ae 
10s | | | =OV (See Note B) | | =0V 
—> je-tr —>| et ot Piz 
VOLTAGE WAVEFORM VOLTAGE WAVEFORMS 
INPUT RISE AND FALL TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 


NOTES: A. Cy, includes probe and test-fixture capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 6 ns, t¢ = 6 ns. 

D. The outputs are measured one at a time with one input transition per measurement. 

E. tp._z and tp}z are the same as tgjs. 

F. tpz, and tpzy are the same as ten. 

G. tpLH and tpHL are the same as tog. 


Figure 1. Load Circuit and Voltage Waveforms 
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~ SN54HC132, SN74HC132 
QUADRUPLE POSITIVE-NAND GATES 
WITH SCHMITT-TRIGGER INPUTS 


SCLS034B —- DECEMBER 1982 —- REVISED JANUARY 1996 






@ Operation From Very Slow Input SN54HC132... JOR W PACKAGE 
Transitions SN74HC132...D, DB, OR N PACKAGE 
(TOP VIEW) 


@ Temperature-Compensated Threshold 
Levels 

@ High Noise Immunity 

@ Same Pinouts as ’HCOO 

@ Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), and Ceramic Flat (W) Packages, 
Ceramic Chip Carriers (FK), and Standard 
Plastic (N) and Ceramic (J) 300-mil DIPs 





— SN54HC132... FK PACKAGE 
description (TOP VIEW) 


Each circuit functions as a NAND gate, but a<Q ks cA 
because of the Schmitt action, it has different input 
threshold levels for positive- and negative-going 
signals. The’HC132 perform the Boolean function 
Y =AeBorY =A +B in positive logic. 





These circuits are temperature compensated and 
can be triggered from the slowest of input ramps 
and still give clean jitter-free output signals. 


The SN54HC132 is characterized for operation 
over the full military temperature range of —55°C 
to 125°C. The SN74HC132 is characterized for NIG Nodntermal:connection 
operation from —40°C to 85°C. 





FUNCTION TABLE 
(each gate) 


INPUTS OUTPUT 
Se oe 


H H L 
OL X H 
X L H 








PRODUCTION DATA Information Is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments i 
standard warranty. Production processing does not necessarily include TEXAS 
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SN54HC132, SN74HC132 
QUADRUPLE POSITIVE-NAND GATES 
WITH SCHMITT-TRIGGER INPUTS 


SCLS034B —- DECEMBER 1982 —- REVISED JANUARY 1996 


logic symbolt 





tT This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, and W packages. 


logic diagram (positive logic) 





absolute maximum ratings over operating free-air temperature ranget 


Supply Vollage Tange: VCC. bseewsnoeeteeecte ead onectoiereetesetciuvwneieeseiuecne se —0.5Vto7V 
Input clamp current, lj (Vj <0 or Vi >Vec) (See Note 1) 2... eee eee eee eee ee ence eens +20 mA 
Output clamp current, lox (Vo <0 or Vo > Voc) (See Note 1)... cece ccc eee eee ee eee teens +20 mA 
Continuous output current, lo (VQ =OtO VEC) ..-- cece cece eee eee eee e eee eeeeenenee +25 mA 
Continuous current through Voc Or GND ... 2... eee nee eee nnes bawelye aes +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package ................... 1.25 W 

DB package ...............06. 0.5 W 

N DACKAQG: 24 siti awe ve wawk cue 1.1W 
Storage temperature range, Tsig ---- +--+ e cere reer eee eee ees i Rita lees Staten wrote ta Beeceee alae —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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SN54HC132, SN74HC132 
QUADRUPLE POSITIVE-NAND GATES 
WITH SCHMITT-TRIGGER INPUTS 


SCLS034B —- DECEMBER 1982 — REVISED JANUARY 1996 


recommended operating conditions 


[snsancisa | _ Sn7anciea 

Yoo Supply votage 
eae 
Vi High-eve input votage voo=45V 
ve0=6¥ 


Woo=2v «| o”~S~*~< YSCSS*~*~«S 

Vi Lowlevel input votage Mogeasy [0 tas [oa] 
V\ Input voltage Yee oo Nealon 
Vo Output voltage ro vocf 0 _vec| Vv 
TA Operating free-air temperature | 65 125 | —O—“‘éiS*L OCS CL 





electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


TAS 25°C | SN54HC132 | SN74HC132 
PARAMETER TEST CONDITIONS Voc = aT WIN Max] MIN Max] 


1.9 1.998 
IOH = -20 HA 4.4 4.499 
VoH Vi = VIH oF VIL 5.9 5.999 v 








oH ama 39843 
ioH = 5.2m 54868 


Vou Vie VIN OrViL 20010. 





ols ama 017 026 
ion =52mA ais o26f oa] 08 










V 
SE EE 
Vrs V 
sv) z[_e1 aap ea 42) 
av[ soe oso 
Vr v | 
Cd KE 
[ev] 02 06 12] 02 12 02 12 
ae [—asv| oa os aif 0 aif oe 2] 
[ev] 25[ 05 25| 05 25 
Ta evecero—SSS~S~S av ts so] 000 f 000] ma 
Peg IMevoowo oa avs eo 
ee ae 


To SCSCS™S™S™SCS Vw 
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SN54HC132, SN74HC132 
QUADRUPLE POSITIVE-NAND GATES 
WITH SCHMITT-TRIGGER INPUTS 
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switching characteristics over recommended operating free-air temperature range, C; = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM TO Ta = 25°C | SN5S4HC132 | SN74HC132 
PARAMETER 
| PARAMETER (INPUT) (OUTPUT) Yoo mn Tv WX ha wax | WA 
Pavp 60120] ——stas] (| 
AorB Y : 
Pf fm 


operating characteristics, Ta = 25°C 










UNIT 








PARAMETER TEST CONDITIONS UNIT 
Coq Power dissipation capacitance per gate | Noload =| 20] pF 


PARAMETER MEASUREMENT INFORMATION 


From Output Test Se a = NCO 
Under Test Point Input ! 50% | 50% | 
OV 
Ci = 50 pF 
iii (see Note A) le tPLH 7 le tpHL —> 
=. In-Phase _—| —— VOH 
) Output =| 50% | eae 90% N. 50% 
LOAD CIRCUIT 10% | l 10% OL 
Le ee ee 
—— Vee I tpHL > I¢ tpLH > 
‘ 90% 90% ' | VOH 
Input 50% | |< 50% Out-of-Phase 90% P é 90% 
10% 10% |" 50% 50% 7 | 
| | | OV Output l 10% 10% + 5 a VoL 
—> et —>| ¢ tf —> <—t —> ¢—t 
VOLTAGE WAVEFORM VOLTAGE WAVEFORMS 
INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 
NOTES: A. Cy includes probe and test-fixture capacitance. 


Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators Raving the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 6 ns, tf = 6 ns. 
. The outputs are measured one at a time with one input transition per measurement. 


00 oo; 


- tPLH and tpHL are the same as tog. 


Figure 1. Load Circuit and Voltage Waveforms 
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fast enable circuit; the delay times of these 


standard warranty. Production processing does not necessarily include 


PRODUCTION DATA Information Is current as of publication date. 
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testing of all parameters. Ti 


—§N54HC138, SN74HC138 
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 


SCLS107B - DECEMBER 1982 — REVISED JULY 1996 





@ Designed Specifically for High-Speed SN54HC138... J OR W PACKAGE 


SN74HC138...D, N, OR PW PACKAGE 


Memory Decoders and Data Transmission (TOP VIEW) 


Systems 


Incorporate Three Enable Inputs to Simplify 
Cascading and/or Data Reception 


Package Options Include Plastic 
Small-Outline (D), Thin Shrink 
Smail-Outline (PW), and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 





description 


SN54HC138 ... FK PACKAGE 


The 'HC138 are designed to be used in (TOP VIEW) 


high-performance memory-decoding or data- 
routing applications requiring very short 
propagation delay times. In high-performance 
memory systems, these decoders can be used to 
minimize the effects of system decoding. When 
employed with high-speed memories utilizing a 


decoders and the enable time of the memory are 
usually less than the typical access time of the 
memory. This means that the effective system 
delay introduced by the decoders is negligible. 


The conditions at the binary-select inputs at the NC — No internal connection 





three enable inputs select one of eight output 


lines. Two active-iow and one active-high enable 
inputs reduce the need for external gates or 
inverters when expanding. A 24-line decoder can 
be implemented without external inverters and a 
32-line decoder requires only one inverter. An 
enable input can be used as a data input for 
demultiplexing applications. 


The SN54HC 138 is characterized for operation over the full military temperature range of -55°C to 125°C. The 


SN74HC138 is characterized for operation from —40°C to 85°C. 
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SN54HC138, SN74HC138 
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 
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FUNCTION TABLE 


INPUTS 
OUTPUTS 
ENABLE | SELECT 


a 


i Ce eS SS SR | es Gee Ae Mee i 
ay ob, abo: 2b Ee oa Se as ee 
~m~trtrtrtartrtrtgTitTt 





es eS A ee Ae a es | x< 
Per ror ee rue: Soe Se 
ae ae oa oe oe ce ee | Ce 
: <2, oh ae. FP aa ore 
ee = m- x = - —-— * *K XK 
So ie Se ree? 2 - SE DS BRK 
ok. oe oe a ee a Er a CE 
= ae sk SE - a. =< So. oa See 
x aL ake, ok Ts SE CE EE  . E E 
ok. ak. ir. co, SE SEES SE. 2a ZEEE x 
Iereric4§g 22 4 sae = 


logic symbols (alternatives)T 


BIN/OCT 


0 
1 
2 
3 
4 
5 
6 
7 





t These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, PW, and W packages. 
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SN54HC138, SN74HC138 
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 


SCLS107B —- DECEMBER 1982 — REVISED JULY 1996 


logic diagram (positive logic) 





15 
YO 
1 
A 
> i 
Y1 
2 
» ?_> 9, 
1 
Cc : LS : Y3 
11 
Y4 
: 10 vs 
G1 : ie 
9 
Y6 
4 
G2A O 
> 
Y7 
Gop — e ee: 
Pin numbers shown are for the D, J, N, PW, and W packages. 
absolute maximum ratings over operating free-air temperature ranget 
Supply voltage range, Voc... ee eee eee eee eee eee ee eer eee re ee -0.5Vto7V 
Input clamp current, lik (Vj <OorV;>Voc) (see Note 1) 2... eee eee eee +20 mA 
Output clamp current, lox (Vo <0 or Vo > Voc) (See Note 1) 2... ee eee eee eee +20 mA 
Continuous output current, lo (Vo =O tO Voc) ..- ee eee tee eee e teen enn enee +25 MA 
Continuous current through VeG OF GND isis cis war ei wtawees expe eee ee seteseweea es dead eens +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (See Note 2): D package .................... 1.3W 
N package ..............00000e 1.1W 
PW package ...............4.- 0.5 W 
Storage temperature range, Tsig ----- ee eee eee eee eee —65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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SN54HC138, SN74HC138 
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 
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recommended operating conditions 


[__sNeactse | ___-SN74HC138 _—| 

[MIN NOM MAX| MIN NOM MAX| 

Voc _ Supply votage [2.5 6 2 5 «| v_ 

Vi High-level input voltage V 
Voo=2v. «| o~~SC*~<SS|SCiSS*~« 

ViL Low-level input voltage eae RSA! ES V 

| 

Vi__Input voltage en 


Vo Output voltage 








electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
7 a 
TEST | Test conpmions UNIT 
i Ad 


1.9 1.998 
IOH=-20 HA 44406 
Vi= Vin orViL 596.909 v 













| PARAMETER 






iH=ama | asv| 30843 
io = 52 mA 64868 


lol =20 uA 
ae ee 


a Ca Ss RN) SR) 
i a REE fC) eR Aa aS SE aE 
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SN54HC138, SN74HC138 
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 


SCLS107B —- DECEMBER 1982 — REVISED JULY 1996 


switching characteristics over recommended operating free-air temperature range, C, = 50 pF 
(unless otherwise noted) (see Figure 1) 


[Ta=aee | SNSaHCTSe | SNTAHCTOG 

[raraweren | gson | eoureun | %00 baw marl a ncaa] ONT 
Tavp er vol aro =a 

A,B, 0° wy [asv 18 — s6| 

eV 


2V 66 155 235 
Enable ayy [aay 83 


x sf wf 6, 


operating characteristics, Ta = 25°C 
PARAMETER TEST CONDITIONS UNIT 
Cyd Power dissipation capacitance 














PARAMETER MEASUREMENT INFORMATION 


From Output Test ig NS ee ee Vcc 
Under Test Point Input ! 50% | 50% 
OV 


C.. = 50 pF | 
(see Note A) ‘* tPLH a le tPHL is 
= In-Phase | | ——— VOH 
Output =| 50% | 90% | 90% IN 50% 
LOAD CIRCUIT 10% f | | | M10% y 
| =e Swe t 
nee Pe I+ tpH. > I+ tpLH > 
In 9 90% 90% , | VOH 
put 50% | | 50% Out-of-Phase 90% 0° 509 90% 
10% 10% [K 50% 0% Fr 
| | | | OV Output | 10% 10% +—— VoL 
—> et —>| +t —> ¢ 4 —p> +t 
VOLTAGE WAVEFORM VOLTAGE WAVEFORMS 
INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 


NOTES: A. Cy includes probe and test-fixture capacitance. 

Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, t; = 6 ns, tf = 6 ns. 

The outputs are measured one at a time with one input transition per measurement. 

tPLH and tpH_ are the same as tpg. 


9O GD 


Figure 1. Load Circuit and Voltage Waveforms 
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SNS4HCT138, SN74HCT138 
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 


SCLS171B —- MARCH 1984 — REVISED JULY 1996 





@ Inputs Are TTL-Voltage Compatible SN54HCT138 ... JOR W PACKAGE 
@ Designed Specifically for High-Speed SRN ie ca ERUINAGE 
Memory Decoders and Data Transmission 


Systems 


@ Incorporate Three Enable Inputs to Simplify 
Cascading and/or Data Reception 


@ Package Options Include Plastic 
Small-Outline (D), Thin Shrink 
Small-Outline (PW), and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 





ee SN54HCT138... FK PACKAGE 
description (TOP VIEW) 


The ’HCT138 are designed for high-performance 
memory-decoding or data-routing applications 
requiring very short propagation delay times. In 
high-performance memory. systems, these 
decoders can minimize the effects of system 
decoding. When employed with high-speed 
memories utilizing a fast enable circuit, the delay 
times of these decoders and the enable time of the. 
memory are usually less than the typical access 
time of the memory. This means that the effective 


system delay introduced by the decoders is 
negligible. NC — No internal connection 





The conditions at the binary-select inputs and the three enable inputs select one of eight output lines. Two 
active-low (G) and one active-high (G) enable inputs reduce the need for external gates or inverters when 
expanding. A 24-line decoder can be implemented without external inverters and a 32-line decoder requires 
only one inverter. An enable input can be used as a data input for demultiplexing applications. 


The SN54HCT 138 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74HCT138 is characterized for operation from —40°C to 85°C. 





PRODUCTION DATA Information Is current as of publication date. Copyright © 1996, Texas Instruments Incorporated 


Products conform to specifications per the terms of Texas Instruments i 
standard warranty. Production processing does not necessarily include TEXAS 
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SN54HCT138, SN74HCT138 
3-LINE TO 8- LINE DECODERS/DEMULTIPLEXERS 


SCLS171B - MARCH 1984 - REVISED JULY 1996 


FUNCTION TABLE 


INPUT 
seeds 
ENABLE SELECT 


a 





as. (ce. Se ek. i 
Poe be re ae ee Se 
ee "SE 
eee ere 
a ee FS SE oe oe 
a a sa re Pe a CN coe. Gee a < 
t-te 
Is rrrrrrisr3iri:ci< 
rrrrrriririiiis 
Tirrrirrririxrizys 
rrirrerirrizridi<¢ 
rrerrrrrzzaig 
fee ee aS 
ee ee ee 


logic symbols (alternatives)T © 


BIN/OCT 
A 0 
B 1 
C 2 
3 | 
4 
Gi 5 
G2A 6 
G2B 7 





t These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication oe oa 
Pin numbers shown are for the D, J, N, PW, and W packages. 
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SN54HCT138, SN74HCT138 
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 


SCLS171B —- MARCH 1984 — REVISED JULY 1996 


logic diagram (positive logic) 





er ee 
=H —4>,* w 
O) 
s-——1> 3 
=: C 14 
oe i: Y4 
i 
2 
B ie =a d is 
ia a i, ae Yo 
an 
3 Oo @ 12 
Cc cS alg | Y3 
i € x. 
==>; 5 17 
pee i: Y4 
an 
Fy} i nS 
6 e 
G1 Be. 
es mn 
rae Y6 


= 4 

G2A | > 

— >: 
G2B a> 


Pin numbers shown are for the D, J, N, PW, and W packages. 


: 


‘Dp 


absolute maximum ratings over operating free-air temperature rangeT 


Supply voltage range: VGC: seseccet ene news weenie Pade eee dake tan sete ae es -0.5Vto7V 
Input clamp current, Ih (Vj <O or V;>Voc) (See Note 1) 2... eee eee eee eee +20 mA 
Output clamp current, Iox (Vo <0 or Vo > Vcc) (See Note 1) 2... cece eee eee eee eee +20 mA 
Continuous output current, lo (VoQ= O10 VoG) cece cscs ie irew eee cee eewen seu ehewe eeu een ewes +25 mA 
Continuous current through Voc or GND .... 0... ee eee eee een eee eeennes +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package .................... 1.38 W 

N: Package: c.cecacckscaseewened 1.14W 

PW package .................. 0.5 W 
Storage temperature range, Tstg ------ +e. reece eee eee tte eee eet eee eee eee —65°C to 150°C 


Tt Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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SN54HCT138, SN74HCT138 
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 


SCLS171B— MARCH 1984 — REVISED JULY 1996 





recommended operating conditions 


SN54HCT138 SN74HCT138 
ae a oe oe stad 






















Supply volage 4s 5 55] 45. 5 5] v | 
Ti, — Hirt [agrees [pe 
oT 
| Vo___Output voltage 
tt Input transition (rise and fall) time Sa) GE 


TA Operating free-air temperature ~55 125 -—40 85 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


7 | __tAn are SN54HCT138 | SN74HCT138 
PARAMETER TEST CONDITIONS ST" [nwa [nwa UNIT 


a 
gu=—ama |S" [ase as [ar [ae 
rare eae To. =20uA 
[oceama a a 
a ee 


a input Tere 


t This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcc. 












Vi = ViH or VIL 








switching characteristics over recommended operating free-air temperature range, C. = 50 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER FROM TO | Tas 25C | Tas 25C SN54HCT138 | SN74HCT138 
bell courrut) | 16° [win Typ MaX| MIN MAX| MIN MAX 


aoe ra ee 
, Bb, Or n 
| Te ee) EY 
— Lasv[ 2 sf so] a 
Yew 
55 a0] 45 a 


: 
| rssvp ap CSCS 
operating characteristics, Ta = 25°C 


PARAMETER | TEST CONDITIONS UNIT 















Cp Power dissipation capacitance |_Noload | 85] pF 
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SN54HCT138, SN74HCT138 


3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 


SCLS171B —- MARCH 1984 — REVISED JULY 1996 


PARAMETER MEASUREMENT INFORMATION 


From Output Test 


Under Test I Point 
C_ = 50 pF 
le (see Note A) 

LOAD CIRCUIT 

———3V 
Input 1.3V 4) 2.7V 2.7V Ne 1.3.V 
0.3 V : | | | O.3Voy 
—> ot — et 
VOLTAGE WAVEFORM 


INPUT RISE AND FALL TIMES 


NOTES: A. Ct includes probe and test-fixture capacitance. 


—_——_—— 3V 
Input 1.3V 1.3V 


i tPLH —p| 


+ 
_¥ 


VOLTAGE WAVEFORMS 


PROPAGATION DELAY AND OUTPUT RISE AND FALL TIMES 


B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 


characteristics: PRR < 1 MHz, Zo = 50 Q, tr = 6 ns, tf = 6 ns. 
The outputs are measured one at a time with one input transition per measurement. 


90 


tPLH and tpHL are the same as tog. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54HC139, SN74HC139 
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS 





SCLS108A —- DECEMBER 1982 — REVISED JANUARY 1996 





@ Designed Specifically for High-Speed SN54HC139...J OR W PACKAGE 


Memory Decoders and Data Transmission SN74HC139 . .. D, N, OR PW PACKAGE 
Systems (TOP VIEW) 


@ Incorporate Two Enable Inputs to Simplify 
Cascading and/or Data Reception 


@ Package Options Include Plastic 
Small-Outline (D), Thin Shrink 
Small-Outline (PW), and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 





description 
SN54HC139 .... FK PACKAGE 


The ’HC139 are designed for high-performance (TOP VIEW) 
memory-decoding or data-routing applications 
requiring very short propagation delay times. In 
high-performance memory systems, these 
decoders can minimize the effects of system 
decoding. When employed with high-speed 
memories utilizing a fast enable circuit, the delay 
time of these decoders and the enable time of the 
memory are usually less than the typical access 
time of the memory. This means that the effective 
system delay introduced by the decoders is 
negligible. 


The ’HC139 comprise two individual 2-line to 
4-line decoders in a single package. The 
active-low enable (G) input can be used as a data 
line in demultiplexing applications. These 
decoders/demultiplexers feature fully buffered 
inputs, each of which represents only one 


normalized load to its driving circuit. 


The SN54HC139 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74HC139 is characterized for operation from —40°C to 85°C. 





NC — No internal connection 


FUNCTION TABLE 


INPUTS 
OUTPUTS 
SELECT 


[es a lw ow wv 












PRODUCTION DATA information Is current as of publication date. Copyright © 1996, Texas Instruments Incorporated 
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SN54HC139, SN74HC139 
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS 


SCLS108A - DECEMBER 1982 — REVISED JANUARY 1996 


logic symbols (alternatives)t 


1¥0 
1Y1 
1¥2 
1¥3 
2Y0 
2Y1 
2Y2 
2Y3 





t These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, PW, and W packages. 


logic diagram (positive logic) 





1G — t> fv 


1A — 


it 
’ 

i 

. 





Pin numbers shown are for the D, J, N, PW, and W packages. 
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1Y0 


1Y1 


1¥2 


1Y¥3 


2Y0 


2Y1 


2Y2 


2Y3 


1¥0 
1Y1 
1¥2 
1¥3 
2Y0 
2v1 
2Y2 
2Y3 


SN54HC139, SN74HC139 
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS 


SCLS108A — DECEMBER 1982 — REVISED JANUARY 1996 


absolute maximum ratings over operating free-air temperature ranget 


Supply voltage range, :V OG: asaise4 beaewad iawn dee Rone tewad etd aaeeada dee san goad -O0O5Vto7V 
Input clamp current, liq (Vj <0 or Vj >Voc) (See Note 1)... eee eee eee ees +20 mA 
Output clamp current, lox (Vo <0 or Vo > Voc) (see Note 1) «1... ee eee eee eee eee eee eee +20 mA 
Continuous output current, lo (Vo =OtO Veg) ... 6 eee cee teen eee e een e ee nees +25 mA 
Continuous current through Voc or GND ..... 2... eee teen neee ee ee +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package .................... 1.3W 

N package ................000. 1.1W 

PW package .................. 0.5 W 
Storage temperature range, Tgtg ... 6... cece eect ete tee eee eee te tte e ees —65°C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions 






[snsancise [| _SNTaHCS9 
Veo Supply votage 
aa 


UNIT 










VIH High-level input voltage 
















| 
CS NRE OA SIN Ss RAR, 
[vo Oubputvotags SSCS | cf 
oo=45V | 0 soof 0 00) 


Low-level input voltage 





VIL 



















Input transition (rise and fall) time 
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DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS 
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electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
_TA= 25°C TSNS4HG139 | SN74HC139 
TEST | TEsTcoNomons UNIT 
TWP WAR] WN MAK] WO MAX, 


lo = 20 uA 14406 
Jurevinorvin 5.9 _6.906 ce V 












| PARAMETER 










ion==ama | asv| 30043 
io = 52 mA 54858 


000; 
| Gussie 20010. 
Vo. |W=Vivorvi 20010 V 


ioL=5.2mA os _oas| oa| oss] 








evecare 204 —Ho0[ 000 1000) nA 





ee eee | 
A ASS © Oe 1 NR RNB 


switching characteristics over recommended operating free-air temperature range, C, = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM TO Ta = 25°C | SN54HC139 | SN74HC139 
PARAMETER | 
[paramere | gar (OUTPUT) bed MIN TYP _MAX| MIN MAX] MIN MAX 


eS) 1 
Aor ee 1 a | es 


. | p2avt 9755220 
Gav sf sf 











operating characteristics, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 





| Cog Power dissipation capacitance per decoder 
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SN54HC139, SN74HC139 
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS 


SCLS108A — DECEMBER 1982 ~ REVISED JANUARY 1996 





PARAMETER MEASUREMENT INFORMATION 


From Output Test ik SS Voc 
Under Test | Point Input ! 50% | 50% 
OV 
C, = 50 pF 
T (see Note A) le tPLH cs le tPHL 7 
> In-Phase _| | ——— VOH 
Output | 50% | 90% | 90% | 50% 
LOAD CIRCUIT 10% l | l 10% y 
Pa ae ee 
cide Wen It tpH. —> I teLH > 
Input 50% 44 90% 90% N 50% 20% 30%. VOH 
{ 0% | | | 0% Out-of-Phase 2 | 50% 50% | ° 
| | | | OV Output | 410% 10% Le SVE 
—> —> ett —> —> et 
VOLTAGE WAVEFORM VOLTAGE WAVEFORMS 
INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 
NOTES: A. Cy includes probe and test-fixture capacitance. 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, t; = 6 ns, tf = 6 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 
D. tPLH and tpH_ are the same as tog. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54HCT139, SN74HCT139 
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS 


SCLSO66A — MARCH 1982 — REVISED JANUARY 1996 





@ Inputs Are TTL-Voltage Compatible SN54HCT139... J OR W PACKAGE 
@ Designed Specifically for High-Speed Breen OBER. Pree nner 
Memory Decoders and Data Transmission 


Systems 


@ Incorporate Two Enable Inputs to Simplify 
Cascading and/or Data Reception 


@ Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 


description SN54HCT139. .. FK PACKAGE 
(TOP VIEW) 





The ’HCT139 are designed for high-performance 
memory-decoding or data-routing applications 
requiring very short propagation delay times. In 
high-performance memory systems, these 
decoders can minimize the effects of system 
decoding. When employed with high-speed 
memories utilizing a fast enable circuit, the delay 
time of these decoders and the enable time of the 
memory are usually less than the typical access 
time of the memory. This means that the effective 
system delay introduced by the decoders is 
negligible. 





NC — No internal ti 
The ’HCT139 comprise two individual 2-line to a vereete. 


4-line decoders in a single package. The 
active-low enable (G) input can be used as a data 
line in demultiplexing applications. These 
decoders/demultiplexers feature fully buffered 
inputs, each of which represents only one 
normalized load to its driving circuit. 


The SN54HCT139 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74HCT139 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 


INPUTS 
: OUTPUTS 


SELECT 


[eA | vo vi 
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SN54HCT139, SN74HCT139 
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS 
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logic symbols (alternatives)T 


1Y0 
1Y1 
1Y2 
1¥3 
2Y0 
2Y1 
2Y2 
2Y3 





t These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 


logic diagram (positive iogic) 


ie 
. | yp 1Y0 
1 a ) ar 
> | 5 





1G O 


2Y1 


2Y3 





Pin numbers shown are for the D, DB, J, N, PW, and W packages. 
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a 
; 0 1Y1 
x 1¥2 . 


13 


2¥O° 


2Y2 


~4Y0 


1¥1 
1¥2 
1Y3 
2Y0 
2Y1 
2Y2 
2Y3 





SN54HCT139, SN74HCT139 
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS 
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absolute maximum ratings over operating free-air temperature ranget 


Supply VOllAdeTANde, VCE w.s.tecswn eciduatnn ese wneiee vere eate rues boaaue ean usaowes -0.5Vto7V 
Input clamp current, ljx (Vj <O or V;>Voc) (See Note 1)... eee ccc eee eee eee +20 mA 
Output clamp current, lox (Vo <0 or Vo > Vcc) (See Note 1) 1... cece eee ee eee eee +20 mA 
Continuous output current, Io (Vo =OtO Voc) ..- eee eee ee eee eee eee e eee n en eeeees +25 mA 
Continuous current through Voc Or GND ... 2... eee een tenet eee eee +50 mA 
Maximum power dissipation at T, = 55°C (in still air) (see Note 2): D package .................... 1.38 W 

DB package ..............05. 0.55 W 

N package ...........ce eee eeee 1.1 W 

PW package .................. 0.5 W 
Storage temperature range, Tytg .-.--- ee eee e ee teeter eee e eee teen teen eeneees —65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions 


SN54HCT139 SN74HCT139 
[MIN NOM MAX| MIN NOM MAX]. 
4. 5», 55 4.5 5 5.5 








VCC Supply voltage 


VIH High-level input voltage Voc = 4.5 V to 5.5 V 
VIL Low-level input voltage Voc = 4.5 V to 5.5 V 


V\ Input voltage 












Vo Output voltage 





5 
2 
0 
0 
0 
0 


tt Input transition (rise and fall) time 


TA Operating free-air temperature 


electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
SN54HCT139 | SN74HCT139 
[MIN MAX| 


PARAMETER TEST CONDITIONS 




















+ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or VCC: 
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switching characteristics over recommended operating free-air temperature range, C, = 50 pF 
(unless otherwise noted) (see Figure 1) 


eras FROM TO SNS4HCT139 | SN74HCT139 | 
(INPUT) | courpuT) =| “CC |" win” TYP MAX] MIN ax {Nn a 





operating characteristics, Ta = 25°C 


PARAMETER a __ | TEST CONDITIONS UNIT 





Power dissipation capacitance per decoder | | 


PARAMETER MEASUREMENT INFORMATION 


From Output Test 





Under Test | Point Input | 1.3V | | 
C_ = 50 pF | 
“a (see Note A) ‘ tPLH aa le tPHL a 
2 In-Phase | lox 0% VOH 
1.3V : oN 1.3V 
LOAD CIRCUIT Output |S | - ! 10% vo 
| | —> et | —> —t 
ae ninaboag I teLH > ? 
Input i 2.7V 2.7V \ OH 
pu ae | | ‘e xe Out-of-Phase 90% | 1.3V 1.3V | 90% 
: : | | } —m 0 V Output | 10% 10% +——Vo. 
—> ft —> «tr | —> «te —> —tr 
VOLTAGE WAVEFORM VOLTAGE WAVEFORMS 
INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT RISE AND FALL TIMES 


NOTES: A. Cy includes probe and test-fixture capacitance. | 

. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 6 ns, tf = 6 ns. 

. The outputs are measured one at a time with one input transition per measurement. 

. tpLH and tpy_ are the same as tog. 


OO oO: 


Figure 1. Load Circuit and Voltage Waveforms | 





PRODUCT PREVIEW information concerns products in the formative or 
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specs rely go, eas rumors oar fe te TEXAS 
INSTRUMENTS 


5-154 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 


SN54HC148, SN74HC148 
8-LINE TO 3-LINE PRIORITY ENCODERS 


SCLS109C —- MARCH 1984 — REVISED JULY 1996 








@® Encode Eight Data Lines to 3-Line Binary SN54HC148... J OR W PACKAGE 
(Octal) SN74HC148...D OR N PACKAGE 
(TOP VIEW) 


@ Applications Include: 
— n-Bit Encoding 
— Code Converters and Generators 

@ Package Options Include Plastic 
Small-Outline (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 





300-mil DIPs 
description 
The ’'HC148 feature priority decoding of the inputs SN54HC148 ... FK PACKAGE 
to ensure that only the highest-order data line is (TOP VIEW) 


encoded. These devices encode eight data lines 
to 3-line (4-2-1) binary (octal). Cascading circuitry 
(enable input El and enable output EO) has been 
provided to allow octal expansion without the 
need for external circuitry. Data inputs and outputs 
are active at the low logic level. 


The SN54HC148 is characterized for operation 
over the full military temperature range of —-55°C 
to 125°C. The SN74HC148 is characterized for 
operation from —40°C to 85°C. 





NC — No internal connection 


FUNCTION TABLE 


INPUTS OUTPUTS 
A2 AO | GS EO | 


co) 
ma 





H 
L 
L 
L 
L 
L 
L 
L 
L 
L 


- <x~ K~ K KK KK TSX 
= 7- KK KK KK TL Ki 
z= rt - KK KK K TL KIN 
Trt tere Ke KK KT XK 
TrtTrtTarTetTereKe KK LT KIA 
TrTrtTirTITtTieK K LT KI 
trrrririrxdixie 
a Lh kh af ft 2 PO KIN 
ae es Se EE, RE 

aos ake PE ce FO SEs SE 
Se sal i eo Ee 
Peers A. Ae i eS Re 
a a a SE . E E. 2a Ie SE 
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SN54HC148, SN74HC148 
8-LINE TO 3-LINE PRIORITY ENCODERS 
SCLS109C - MARCH 1984 - REVISED JULY 1996 | 


logic symbolt 
HPRI/BIN | 
10 
0 
11 
1 
12 
5 13 
15 
. 1 EO 
4 14 
2 as 
a 
6 
4 
7 
9 
AO 
7 
5 
EI — A2 





T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 
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SN54HC 148, SN74HC148 
8-LINE TO 3-LINE PRIORITY ENCODERS 


SCLS109C — MARCH 1984 — REVISED JULY 1996 


logic diagram (positive logic) 


10 
0 
1 
: EO 
14 
GS 
1 
2 
9 
AO 





Sache 
ry 


@ 


A2 





Pin numbers shown are for the D, J, N, and W packages. 
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- SN54HC148, SN74HC148 
8-LINE TO 3-LINE PRIORITY ENCODERS 


SCLS109C —- MARCH 1984 — REVISED JULY 1996 
absolute maximum ratings over operating free-air temperature rangeT 


Supply Voltage Tange, Vee nteiorskcveveeseaniweis tear teterasiesvetee tne wcesees . 0.5 Vto7V- 


Input clamp current, Ix (V; <0 or Vi > Vcc) (see Note 1) ............ baie alla Maid bane ta ieareeee: +20 mA 
Output clamp current, lox (Vo < 0 or Vo > Vcc) (see NOt6 1) sea secs'sd Po ctthats Bau eu Gade meet +20 mA 
Continuous output current, Io (Vo =O tO VEC) ..- eee eee cece cette cee et eee eeeenees aa ea esas +25 mA 
Continuous current through Voc Or GND .... 6. cece eee eee nett eee eeeeenes +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package ..................5. 1.3 W 

/ N package ...... Sasa eae 1.1W 
Storage temperature range, Tgtg ..-. ee cece eee eee eee e eee nett ene e nent ents -~65°C to 150°C 


tT Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. _ 
NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. | 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. . 


recommended operating conditions 






Voc Supply voltage 









VIH High-level input voltage 









VIL Low-level input voltage 


7 I 
a a) 
oc=6v +f 0 400 000, 
Tia Opeming eearionpeaine ssf os 









nee transition (rise and fall) time 
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SN54HC148, SN74HC148 
8-LINE TO 3-LINE PRIORITY ENCODERS 


SCLS109C —- MARCH 1984 — REVISED JULY 1996 


electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
cheers 
UNIT 


PARAMETER TEST CONDITIONS 
TYP_MAX| MIN _MAX| MIN MAX 
V 
3.84 | 
5.34 









oe Ee 18 
od 
Tv 
Ty] 


IOH = —20 pA 
VOH Vi = VIH oF VIL 


ion = 5.2 mA 


0.002 

lol = 20 pA 0.001 

V) = ViH or Vie Pew 0.001 
loL=4mA 0.17 0.26 


OPFOTo so 
nR PU} iA fu 
itt 
olpRic©o 
OO ;oO 
re joes Gears 


V 
0.33 
CE en, 






ee ca TT a Ts | A A eae 
[a SC™~™SCSSSSCSCS wv oC SSC 


switching characteristics over recommended operating free-air temperature range, C; = 50 pF 


(unless otherwise noted) (see Figure 1) 


FROM TO Ta = 25°C SN54HC148 | SN74HC148 
PARAMETER V 
jpanaweren | Gout (OUTPUT MIN TYP_MAX| MIN MAX| MIN MAX 


a 


6 726 

re eu 
75 190 285 240 
@s 


78 195 295 245 
Ao, At, or 
[avy 
=: = 
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SN54HC148, SN74HC148 
-LINE TO 3-LINE PRIORITY ENCODERS 


SCLS109C —- MARCH 1984 —- REVISED JULY 1996 





operating characteristics, Ta = 25°C 


N 


~ PARAMETER | TEST CONDITIONS UNIT 
Cod Power dissipation capacitance 










PARAMETER MEASUREMENT INFORMATION 


From Output Test SS ee Voc 
Under Test | Point input ! 50% ! 50% 
OV 





CL = 50 pF 
(seeNote A) le tPLH EA le tPHL mg 
In-Phase | ——— VoH 
Output | 50% | | ee | wun IN 50% 
LOAD CIRCUIT 10% f | ! | 410% yo, 
| —>| -t | —> je—t 
= Wer I tpH. > I+ tptH > 
- 90% 90% a a | VOH 
Input 50% 441 Ne 50% OutolPhass 50% : oo Ye 90% 
10% 10% |"K 50% 50% Z| 
| % | | OV Output | 10% 10% +—— VoL 
—> jet > tt hh ety —> tr 
VOLTAGE WAVEFORM | VOLTAGE WAVEFORMS 
INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 


NOTES: A.. Cy includes probe and test-fixture capacitance. oo a3 
. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, t; = 6 ns, tf = 6 ns. 
The outputs are measured one at a time with one input transition per measurement. 
. tPLH and tpHL are the same as tpg. 


090 ow 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54HC148, SN74HC148 
8-LINE TO 3-LINE PRIORITY ENCODERS 


SCLS109C— MARCH 1984 — REVISED JULY 1996 
APPLICATION INFORMATION 


16-Line Data (active low) 





0123 45 67 8 8 9 1011 12 13 1415 Enable 
(active low) 





0 1 2 3 Priority Flag 


$$$ —_/ (active low) 


Encoded Data (active low) 


16-Line Data (active low) 





0123 4567 8 8 9 1011 12 13 1415 Enable 
(active low) 





0 1 2 3 Priority Flag 


KS $< (active high) 


Encoded Data (active high) 


Figure 2. Priority Encoder for 16 Bits 


Since the ’HC148 is a combinational logic circuit, wrong addresses can appear during input transients. Moreover, a 
change from high to low at El can cause a transient low on GS when all inputs are high. This must be considered when 
strobing the outputs. 
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SN54HC151, SN74HC 151 
8-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 


SCLS110B - DECEMBER 1982 — JULY 1996 





@ 8-Line to 1-Line Multiplexers Can Perform SN54HC151 ... JOR W PACKAGE 
as: SN74HC151...D OR N PACKAGE 
— Boolean Function Generators (TOP VIEW) 
— Parallel-to-Serial Converters 
— Data Source Selectors 


@® Package Options Include Plastic 
Small-Outline (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carrlers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 





description 


These monolithic data selectors/multiplexers 

provide full binary decoding to select one of eight rer eae wa 
data sources. The strobe (G) input must be at a 

low logic level to enable the inputs. A high level at rw O38 < 

the strobe terminal forces the W output high and caseload ities 


the Y output low. 


The SN54HC151 is characterized for operation 
over the full military temperature range of —55°C 
to125°C. The SN74HC151 is characterized for 
operation from —40°C to 85°C. 





NC — No internal connection 


FUNCTION TABLE 


INPUTS OUTPUTS 
SELECT 


QO 


rT DreitreitreéxK}|>YP 





il 
eS PUP ie ee Eales 
w 
mi 


Lr rs zoe re OX 


X 
L 
L 
cb 
L 
H 
H 
H 
H 


i 


DO, D1... D7 = the level of the respective D input 
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SN54HC151, SN74HC151 
8-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 


SCLS110B - DECEMBER 1982 — JULY 1996 


logic symbolt 






NO GO fF @©O ND =~ SO ND 


T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 
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logic diagram (positive logic) 


G 


A 


C 


DO 


D1 


D2 


D3 


D4 


D5 


D6 


D7 


7 


VV 


VV VV VV V 


> 


ss ca 


ip 8 aa 


=== 
ee an See 
et a 


SN54HC151, SN74HC151 
8-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 


SCLS110B —- DECEMBER 1982 — JULY 1996 


ie am 


=e ean 
kc 5 


ie | 
So 1 }»— Ww 


ett 
.) 


Pin numbers shown are for the D, J, N, and W packages. 


= 


Sa. 
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SN54HC151, SN74HC151 
8-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 


SCLS110B — DECEMBER 1982 — JULY 1996 


absolute maximum ratings over operating free-air temperature rangeT 


Supply Vollage Tange, VEGr ctsyasccds otureduar fonteteee et esau ataie ieee eeaaw wees -0.5Vto7V 
Input clamp current, liq (Vj<O or Vj >Voc) (See Note 1) 0... eee eee eee eee ee enes +20 mA 
Output clamp current, lox (Vo <0 Or Vo >Voec) (See Note 1) 2... eect teen eens +20 mA 
Continuous output current, Iq (VQ =OtO Vo) ..- eee eee cece cence eee eee e ete e ween enee +35 mA 
Continuous current through Voc or GND ....... cece cece cece ete eee e tence eee eeeteneeenees +70 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package ...................- 1.3W 

N package ...........c eee eeeee 1.1 W 
Storage temperature range, Tyg ....-- eee cree eee eee eee eter tere nett nena ne nees —65°C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions 







[__SNSaHC1s1 | _SNT4HCI51 «| — 
[MIN NOM MAX| MIN NOM MAX| 
[voc Suppyvotage—=S=s*=“‘é(Sé;UW#!#~™W.OUUUUC€«d«CO(#e~~=O«SSCYSC]StSSCYTCC*’ 
V 
Voc-6vV. «| 42””~*~<“‘S~*C*dSCSO™*~“‘CSC#*™”W 
Veo=2v. «| do”S”*é‘“‘s~SS*YCOC“C‘CUS*‘CO‘#C(C(#USS‘S 

V 
Voc=45vV.| 0. ~<500J 0-800. 













VIH High-level input voltage 

















VIL Low-level input voltage 














tt Input transition (rise and fall) time 
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SN54HC151, SN74HC151 
8-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 


SCLS110B - DECEMBER 1982 — JULY 1996 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 












PARAMETER TEST | TEsrconpmmions 
a ae eer ee 
ee 
ion=-20ua [_asv[ 44 aap [| aa | aa 
i= Vin OrViL A 
flon=-ema | asv|[ ose 43 | a7__'| sea 
fueron [ev sae 35 [see 
[aoe af oat 
jov=20un = [av 000r_onf or] ow 
Vie ViH Orv Sd 
fgp=6mx | asv os ozs | 0 [se 
[a eveceroSSSC*d SS nosso] i000) 1000 ma 


SS ENT SY 
5202) Ya 


switching characteristics over recommended operating free-air temperature range, C, = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM TO Ta = 25°C | SN54HC151 | SN74HC151 
PARAMETER UNIT 
jParawerer | gout ure [°° [ane mak MW NW 
ET ee) ee) 
A,B, or vow — [asv[ 30 so | 
Dev] aS Ca 
see vow  [asv[ 23 sof 7] SO 
ef fe 
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SN54HC151, SN74HC151 
8-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 


SCLS110B — DECEMBER 1982 — JULY 1996 


switching characteristics over recommended operating free-air temperature range, C; = 150 pF 
(unless otherwise noted) (see Figure 1) 


= [_Ta=25°C | SNE«HC181 | GN7SHCIET 

CR oo 
i eS ce) 2 SAAN 

ee ee eee 

C7 a | 


90 275 345 
Any D YorW ; 










operating characteristics, Ta = 25°C 
7 PARAMETER | TEST CONDITIONS UNIT 
Cod Power dissipation capacitance 





PARAMETER MEASUREMENT INFORMATION 


From Output TO i LSS Vec 
Under Test i Point Input | 50% | 50% 
OV 


CL 
(see Note A) le tPLH mr le tpHL —> 
SL In-Phase | —— VoH 
LOAD CIRCUIT Output | iGece : pe aed mai 
| at | | | “AM y 
| | > er, > et 
Vine + tpH. —> I¢ tpLH > 
Input 50% #1 20% 90% K,  K00, ant | — VOH 
Pp 0% FF | | ° Out-of-Phase 90% N\. 590% 50% 2, 20% 
10% 10% | | 
| | OV Output | 10% 10% +—— VoL 
—> ft —> et —> «ts —> | t 
VOLTAGE WAVEFORM VOLTAGE WAVEFORMS 
INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 


NOTES: A. Cy includes probe and test-fixture capacitance. 
Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 


characteristics: PRR < 1 MHz, Zo = 50 Q, t, = 6 ns, tf = 6 ns. 
The outputs are measured one at a time with one input transition per measurement. 


- tPLH and tpHL are the same as tog. 


990 @: 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54HC153, SN74HC153 
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 


SCLS112A —- DECEMBER 1982 —- REVISED JANUARY 1996 






Permit Multiplexing from n Lines to One SN54HC153... JOR W PACKAGE 
Line SN74HC153...D, N, OR PW PACKAGE 
(TOP VIEW) 


@ Perform Parallel-to-Serial Conversion 


@ Strobe (Enable) Line Provided for 
Cascading (N Lines to n Lines) | 


@ Package Options Include Plastic 
Small-Outline (D), Thin Shrink 
Small-Outline (PW), and Ceramic Flat 
(W) Packages, Ceramic Chip Carriers 
(FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 





description 
SN54HC153 .. . FK PACKAGE 
Each of these data _ selectors/multiplexers (TOP VIEW) 


contains inverters and drivers to supply full binary 
decoding data selection to the AND-OR gates. 
Separate strobe (G) inputs are provided for each 
of the two 4-line sections. 


The SN54HC153 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HC153 is characterized for 
operation from —40°C to 85°C. 





NC — No internal connection 


FUNCTION TABLE 
INPUTS 


SELECTT DATA 


OUTPUT 
Y 


Ler he ee éX 
<x < < <X* KX Ter eEx 
<x <x KX Tor KK XK 
Se hE ee wo 
-— x~ KK KK K RK 
ee 
a ae ie ee 


X 
L 
L 
L 
L 
H 
H 
H 





sl 
ze 
x< 
x< 
x< 
<= 


Tt Select inputs A and B are common to both sections. 


PRODUCTION DATA information is current as of Bey date. 
Products conform to specifications per the terms of Te 
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SN54HC153, SN74HC153 
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 


SCLS112A - DECEMBER 1982 —- REVISED JANUARY 1996 


logic symbolt 





t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, PW, and W packages. 
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SN54HC153, SN74HC153 
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 


SCLS112A — DECEMBER 1982 — REVISED JANUARY 1996 





logic diagram (positive logic) 


D St 

o+ Dp fet pa | 
eA. 

=o 

sities Bh. 

dhe a 

me: 4 

o2 > ere 


Pin numbers shown are for the D, J, N, PW, and W packages. 
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SN54HC153, SN74HC153 
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 


SCLS112A - DECEMBER 1982 — REVISED JANUARY 1996 


absolute maximum ratings over operating free-air temperature rangeT 


Slipply voltage (ange; Vee asscserenesansncuva ba toue ds aeustise yee eeN ee ra ees coe es —0.5Vto7V 
Input clamp current, Ij (Vj <0 or Vj>Voc) (See Note 1)... eee eee eee tence eee ee ene aee +20 mA 
Output clamp current, lox (Vo <0 or Vo > Vecq) (See Note 1)... ce eee eee eee eee +20 mA 
Continuous output current, lo (Vo =O to Vcc) ........ eater th ear enger ee eatieire neha ainle were a ange +35 mA 
Continuous current through Voc Or GND ... 1... eee eee teen eee eee eeees +70 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package .................... 1.38W 

N package ............ cee eeee 1.1W 

PW package ...........0eeeees 0.5 W 
Storage temperature range, Tgig --- +e eee eee eee e eee e eee e te teen een eee —65°C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions 


Voc Supply voltage 


ViIH _ High-level input voltage 


VIL Low-level input voltage 


V; —_ Input voltage 0 Voc 0 Voc 
Vo Output voltage | | 


Input transition (rise and fall) time 
| 0 400 0 400 
TA Operating free-air temperature —55 125} -40 85 


‘ 
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SN54HC153, SN74HC153 
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 


SCLS112A —- DECEMBER 1982 —- REVISED JANUARY 1996 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


Taz 25°C | SNSAHGI6S | SN7AHCIES | 
| PARAMETER | TEsTconomons CONDITIONS lad lk UNIT 
TWP WK] wax] WN WAX 


lon =-20 uA 444095 
Vi=ViH orVi 596999 fcr ced V 













iQn=-5mA | avy 39843 
iOH=—7.8mA 54868 


Vo. [M=Minorvin 30010. V 


fiou=6ma | asvp_onr 026 oa] 09" 

[evga S* Sv a0 00 ss000f 1000 na 
[ice [wizvecera, od —*d vp SSCS 
To C~C™CSC*Sd wv SY SO 


switching characteristics over recommended operating free-air temperature range, C, = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM 10 Ta=25-C | SNSaHCG | SNTAHCIES 
PARAMETER UNIT 
| arawerer | ch (ouTPUT oS CS 


AorB 


G 
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SN54HC153, SN74HC153 
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 


SCLS112A — DECEMBER 1982 — REVISED JANUARY 1996 


switching characteristics over recommended operating free-air temperature range, C; = 150 pF 


(unless otherwise noted) (see Figure 1) 
Ta = 25°C | SN54HC153_| SN74HC153 
7 —- 1 UNIT 


FROM TO 
PARAMETER (INPUT) (OUTPUT) MIN, TYP MAX| MIN MAX| MIN MAX | 
05 235 


ee a 
















[Notad | 40] pF _| 


PARAMETER MEASUREMENT INFORMATION 


From Output Test | er ee ie Vec 
Under Test Point | Input | 50% } 50% 
| OV 





CL 
(see Note A) | le tPLH = ie tPHL sd 
| | | ‘In-Phase | l ——— VOH 
LOAD CIRCUIT Output =|, 80% Ht ote om | aio 
= | | | 0% VoL 
| oh 
eee I tpH. > ¢ tpLH 
Input 50% y| 90% 90% N. 509 0778! 50% VCH 
10% _ | | 10% Out-of-Phase id | 50% 50% 0 
OV 0 ° 
—> tf —>| «tf —p ¢t —P ¢—t, 
VOLTAGE WAVEFORM VOLTAGE WAVEFORMS 
INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 


NOTES: A. Cy includes probe and test-fixture capacitance. 
. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 


characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 6 ns, tf = 6 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 
D. tPpLH and tpH_ are the same as tog. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54HC157, SN74HC157 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 


SCLS113A — DECEMBER 1982 — REVISED JANUARY 1996 





@ Package Options Include Plastic SN54HC157... JOR W PACKAGE 
Small-Outline (D) and Ceramic Flat (W) ed ee view PACKAGE 


Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 


description 


These monolithic data selectors/multiplexers 
contain inverters and drivers to supply full data 
selection to the four output gates. A separate 
strobe (G) input is provided. A 4-bit word is 
selected from one of two sources and is routed to 
the four outputs. The ’HC157 present true data. 

SN54HC157 ... FK PACKAGE 


The SN54HC157 is characterized for operation (TOP VIEW) 
over the full military temperature range of -55°C 
to 125°C. The SN74HC157 is characterized for 
operation from —40°C to 85°C. 





FUNCTION TABLE 
INPUTS 


SELECT oma se 
A/B 


X 


OUTPUT 
Y 





NC — No internal connection 





logic symbolt 





Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 
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SN54HC157, SN74HC157 | 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 


SCLS113A — DECEMBER 1982 — REVISED JANUARY 1996 
logic diagram (positive logic) 


1Y 
1B 


2A 


2Y 
2B 


3A 11 


3Y 
3B 10 . 


4a —'4 


12 
13 4Y 


~ 15 





Pin numbers shown are for the D, J, N, and W packages. 


absolute maximum ratings over operating free-air temperature rangeT 


Sulpply Vollagevande: VGC: 2ieueeia peer ierededed estan renee hese eeedaaesadewee: —-0.5Vto7V 
Input clamp current, lik (Vj <0 or Vj > Voc) (See Note 1)... ccc cece ete eee teens +20 mA 
Output clamp current, lox (Vo <0 or Vo > Voc) (See Note 1) 2... ccc cece eee eee eee eens +20 mA 
Continuous output current, lo (VQ =O tO Voc)... eee eee eee eee eee eee eeeeees . +85 mA 
Continuous current through Voc Or GND 2... cece ete eee tee teen eee teen nee eens +70 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package .................4.. 1.3 W 

| N DACKAGS. acces.ceiccuedae cared 1.1W 
Storage temperature range, Tytg .--. 1. cece eee teen ee teen eee tenet ees —65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is caicuiated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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SN54HC157, SN74HC157 
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recommended operating conditions 


SN54HC157 SN74HC157 
[MIN NOM MAX| MIN NOM MAX] ~~ 


Voc =2V 










VIH High-level input voltage 

























Voc=2V po 
VIL Low-level input voltage 1.35 
Vi Input voltage Vcc 
Vo Output voltage Vcc 0 
Vecs2V | 
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Operating free-air temperature 






TA 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


Ta = 25°C SN54HC157 | SN74HC157 
PARAMETER TEST CONDITIONS Vec | | 
MIN, TYP MAX| MIN MAX| MIN MAX | 


ei 4406 
Vou [=Vinorvin soso | 59 | sa 





UNIT 





; El 





(OH=-O mA 30843 
ioH=—7.8mA 54868 


Vor |M=VivorviL oor 0 y 





[a idwevecero SiS s00f ss000 1000) a 
[160 oa 
a a ET 
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SN54HC157, SN74HC157 
QUADRUPLE 2- LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 
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switching characteristics over recommended operating free-air temperature range, Cy = 50 pF 
(unless otherwise noted) (see Figure 1) 


- FROM TO Ta = 25°C SN54HC157 | SN74HC157 
PARAMETER UNIT 
[paramere | in — | outrun | Y°° [awe aa si] wn wax wn _ WA 


AorB 





switching characteristics over recommended operating free-air temperature range, C, = 150 pF 
(unless otherwise noted) (see Figure 1) 


See FROM TO Ta = 25°C SN54HC157 | SN74HC157 me 
(INPUT) (OUTPUT) MIN TYP MAX | MIN MAK MIN MAX | 





operating characteristics, Ta = 25°C | 


PARAMETER TEST CONDITIONS UNIT 





Cod Power dissipation capacitance. 
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SN54HC157, SN74HC157 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 
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PARAMETER MEASUREMENT INFORMATION 


From Output Test eee Vec 
Under Test Point Input | 50% 50% 
OV 


| 
CL 
(see Note A) le tPLH 7 le tpHL —> 


| 
In-Phase | l ——— VOH 
Output | 50% | sid | we IN. 50% 
LOAD CIRCUIT 10% f | | | 10% yo, 
f 






secs Ge I tPHL ag I* teLH > ‘ 
90% 90% OH 
Input 50% f K eee Out-of-Phase 
6 —OV O 
: | | | utput +—— VOL 
—> «et —> «+t —> <¢—t —> «tr 


VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORM 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 


INPUT RISE AND FALL TIMES 


NOTES: A. Cy includes probe and test-fixture capacitance. 
Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 


characteristics: PRR < 1 MHz, Zo = 50 Q, t, = 6 ns, tf = 6 ns. 
The outputs are measured one at a time with one input transition per measurement. 


tPLH and tpH_ are the same as tpg. 
Figure 1. Load Circuit and Voltage Waveforms 


90O 
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SN54HCT157, SN74HCT157 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 


SCLS071A - NOVEMBER 1988 —- REVISED MARCH 1996 





@ Inputs Are TTL-Voltage Compatible SN54HCT157... J OR W PACKAGE 
} SN74HCT157 ... D OR N PACKAGE 
@ Buffered Inputs and Outputs (TOP VIEW) 


@ Package Options Include Plastic 
Small-Outline (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 


description 


These monolithic data selectors/multiplexers 
contain inverters and drivers to supply full data 
selection to the four output gates. A separate 





strobe (G) input is provided. A 4-bit word is SN54HCT157 ... FK PACKAGE 
selected from one of two sources and is routed to (TOP VIEW) 
the four outputs. 


The SN54HCT157 is characterized for operation 
over the full military temperature range of —-55°C 
to 125°C. The SN74HCT157 is characterized for 
operation from -40°C to 85°C. 


FUNCTION TABLE 


INPUTS io 
TPUT 
STROBE | SELECT DATA Y 
G 










we [A 8 





NC — No internal connection 


UNLESS OTHERWISE NOTED this document contains PRODUCTION Copyright © 1996, Texas instruments Incorporated 
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SN54HCT157, SN74HCT157 | 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 


SCLS071A —- NOVEMBER 1988 - REVISED MARCH 1996 


logic symbolt 





t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 


logic diagram (positive logic) 
2 


2 , one, 
. a 


2A 
1 oy 
2B 
3A 
9 3y 
3B 
4A 
12 4y 


4B 


A/B 





Pin numbers shown are for the D, J, N, and W packages. 
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QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 
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absolute maximum ratings over operating free-air temperature ranget 


Supply voltage Tange, VEG sasiswsenadeeswwei ds .oon twadeo tee sawsacdvs ehonee ct iadteons —-0.5Vto7V 
Input clamp current, ljx (Vj <OorV)>Vec) (see Note 1) 6... ee eee ee eee nes +20 mA 
Output clamp current, Iox (Vo <0 or Vo > Voc) (See Note 1)... eee eee eee eee eee eee +20 mA 
Continuous output current; lo (Vo = O10 VG) ees ke ee eta ew tebe ene deb ta meee ns abe daee +35 MA 
Continuous current through Voc Or GND ... 6. cece eee eee tenet eee eee +70 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package .................... 1.3 W 

N package ............0..000e. 1.1W 
Silage temperature (ande, Tig: ntcascseresemtsountn Lonewseeauesewsineeaneees eee —65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. | 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions 


SN54HCT157 SN74HCT157 
[MIN NOM MAX. au 
VCC Supply voltage 4. 
VIH High-level input voltage Voc = 4.5 V to 5.5 V 
VIL Low-level input voltage Voc = 4.5 V to 5.5 V 


Vj Input voltage 
Vo Output voltage 
tt Input transition (rise and fall) time 





TA Operating free-air temperature 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


Ta = 25°C SN54HCT157 | SN74HCT157 
PARAMETER TEST CONDITIONS Vcc UNIT 
MIN TYP _MAX| WIN MAX] MIN MAX, 
VOH V) = ViH or Vic oa a 4.5V V 
loH =-6 mA 3.98 4.3 3.7 ae 
VOL Vy = ViH or Vib ot sa 4.5V 
| | loL = 6 mA 0.17 0.26 
[Wie veg ero 4 #100 
[cg Wie Vogor0, ig =0 savy 


One input at 0.5 V or 2.4 V, 
Alcc# Other inputs at 0 or Voc bay a 























* On products compliant to MIL-STD-883C, Class B, this parameter is not production tested. 
+ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or VCC: 
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switching characteristics over recommended operating free-air temperature range, C, = 50 pF 
(unless otherwise noted) (see Figure 1) 


as FROM TO Ta = 25°C SN5S4HCT157 | SN74HCT157 | 
(NUT (OUTPUT MIN TYP WAX] MIN MAX] MIN MAX 
wav) 7 
re aay] 
rssv[ Sia 


: Tasvp 20 a2) 


7 = : | 


switching characteristics over recommended operating free-air peloiune range, C;. = 150 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER FROM : TO Ta = 25°C SN54HCT157 | SN74HCT157 ing 
| neu) | courrur) | “CC [wan typ _MAX| MIN _MAX[ MIN MAX 
p45Vp 2342 | a) 
pssv| ae 








operating characteristics, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 





Cod Power dissipation capacitance . 
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SN54HCT157, SN74HCT157 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 
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PARAMETER MEASUREMENT INFORMATION 


input Saay  £4&Naay a 
npu 
1.3V JV 


| 
| | 
From Output Test (+ teiy bs ¢— tPHL Bs 


Under Test i Point | ——— Von 
CL = 50 pF Output 1.3 4) %% 90% N1.3V 
Ty (see Note A) 10% | 1 Me 10% yo) 
1 —H et > ey 
LOAD CIRCUIT VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


NOTES: A. Cy includes probe and test-fixture capacitance. 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, t; = 6 ns, t= 6 ns. 
. The outputs are measured one at a time with one input transition per measurement. 
. tPLH and tpHL are the same as tod. 


oOo 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54HC158, SN74HC158 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 


SCLS296 — JANUARY 1996 





@ Package Options Include Plastic SN54HC158 . .. JOR W PACKAGE 
Small-Outline (D) and Ceramic Flat (W) SN74HC158 ... DOR N PACKAGE 
Packages, Ceramic Chip Carriers (FK), and (TOP VIEW) 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 


description 


These monolithic data selectors/multiplexers 
contain inverters and drivers to supply full data 
selection to the four output gates. A separate 
strobe (G) input is provided. A 4-bit word is 
selected from one of two sources and is routed to 
the four outputs. The 'HC158 present inverted 
data. 


The SN54HC158 is characterized for operation 
over the full military temperature range of —-55°C 
to 125°C. The SN74HC158 is characterized for 
operation from —40°C to 85°C. 





SN54HC158. .. FK PACKAGE 
(TOP VIEW) 


FUNCTION TABLE 
| INPUTS 


SELECT oe 
A/B 





NC — No internal connection 





—- 
L 
H 
X 
X 


L 
L 
H 
H 
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SN54HC158, SN74HC158 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 


SCLS296 ~ JANUARY 1996 


logic symbolt 





T These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 


logic diagram (positive logic) | 


1A — 
1B 
2A — 
2B —8 
etd 
ap 19 
4a —14 
ap —'9 
5 15 
AB — 





Pin numbers shown are for the D, J, N, and W packages. 
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absolute maximum ratings over operating free-air temperature rangeT 


SUPPIY VONAGE TANCE VGC wannatratdeciduscakeamrnse ted telat tees earensre aaa weecen -0.5Vto7V 
Input clamp current, liq (V}< 0 or Vi > Voc) (See Note 1) 2... ee eee ee eee teens +20 mA 
Output clamp current, lox (Vo <0 or Vo>Voc) (See Note 1) «1.2... eee eee eee eee eens +20 mA 
Continuous output current, lo (Vo =Ot0O VCC) ..- eee eee eee eee e teen eee enes +35 mA 
Continuous current through Voc or GND ... 2... eee cee eee eenees +70 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package .................... 1.3W 

N package .............0.0000. 1.1W 
Storage temperature range, Tstg .- 1-1 ee ee eee eee ete tee tee eee ees sss “65°C to 150°C 


Tt Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions 


a SN74HC158 
[MIN NOM MAX| MIN NOM MAX] ~~ 


Supply volage a a SS A 
vog=8¥ 






VIH High-level input voltage 














Low-level input voltage 





VIL 










VI 
VO 


Input voltage 
Output voltage 






Input transition (rise and fall) time 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) | 


Tas2e0 | Sneaioves | SNTAHCIES | 
PARAMETER TEST CONDITIONS Ase chloe UNIT 
MIN TYP WAX] MIN MAX| MIN MAX’ 


191.996 
nese 444406 
Vi= Vin oF Vi 595.990 ce v 









7 & 
fouscrame | eve en [ee Pas 
loL = 20 HA a 
VoL | Mi= VIHOFViL YO. ae 
igpsten | aa | og a 
PZT ae oC a Ve I 
eT AE CELL NS AT ET ED 
pS eto v ttt 


switching characteristics over recommended operating free-air temperature range, C, = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM TO _Ta = 25°C | SN54HC158_| SN74HC158 
| PARAMETER UNIT 
| ranaweren | (OUTPUT) tS mi _Tve WAR wax Wa 
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switching characteristics over recommended operating free-air temperature range, C, = 150 pF 
(unless otherwise noted) (see Figure 1) 


FROM TO Ta = 25°C | SN54HC158 | SN74HC158 

PARAMETER V 
jraraweren | run) | couteun | °C [mye mak] wi Ma WMA 
er 100 286 





operating characteristics, Ta = 25°C 
PARAMETER 
Cod Power dissipation capacitance 





PARAMETER MEASUREMENT INFORMATION 


From Output Test ls Vec 
Under Test | Point Input | 50% | 50% 
OV 


CL 
(see Note A) It tPLH st le tPHL as 
In-Phase _i| =—“—|— —— VOH 
Output | 80% #7 9% | 0% KL 500, 
LOAD CIRCUIT 10% l l l 10% Vv 
| Lo ee de 
ese eVen I tpH. > I¢ tpLH > 
Input 50% 4) 90% 90% NN. 50% 907078 30% VOH 
P 10% oF | | 10% Out-of-Phase % \*k 50% 50% ° 
a 20V 9 % of | 
| | Output l 10% 10% to ae VoL 
—> -t —>| <-t —> tf —> et 
VOLTAGE WAVEFORM VOLTAGE WAVEFORMS 
INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 


NOTES: A. Cy includes probe and test-fixture capacitance. 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, t, = 6 ns, tf =6 ns. 
. The outputs are measured one at a time with one input transition per measurement. 
. tPLH and tpH 1 are the same as tog. 


we) 


Figure 1. Load Circuit and Voltage Waveforms 
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4-BIT SYNCHRONOUS BINARY COUNTERS 
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Internal Look-Ahead for Fast Counting SN54HC161... J OR W PACKAGE 
f BItC di SN74HC161...D OR N PACKAGE 
Carry Output for n- ascading (TOP VIEW) 


Synchronous Counting 

Synchronously Programmable 

Package Options Include Plastic 
Small-Outline (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 





description 


These synchronous, presettable counters feature 
an internal carry look-ahead for application in 
high-speed counting designs. The ’HC161 are 
4-bit binary counters. Synchronous operation is 
provided by having all flip-flops clocked — 
simultaneously so that the outputs change 
coincident with each other when so instructed by 
the count-enable (ENP, ENT) inputs and internal 
gating. This mode of operation eliminates the 
output counting spikes that are normally 
associated with synchronous  (ripple-clock) — 
counters. A buffered clock (CLK) input triggers the 
four flip-flops on the rising (positive-going) edge of 
the clock waveform. 


SN54HC161 ... FK PACKAGE 
(TOP VIEW) 





These counters are fully programmable; that is, 
they can be preset to any number between 0 and 
9 or 15. As presetting is synchronous, setting up 
a low level at the load input disables the counter 
and causes the outputs to agree with the setup 
data after the next clock pulse, regardless of the 
levels of the enable inputs. 


The clear function for the ’HC161 is asynchronous. A low level at the clear (CLR) input sets all four of the flip-flop 
outputs low, regardless of the levels of the CLK, load (LOAD), or enable inputs. 


The carry look-ahead circuitry provides for cascading counters for n-bit synchronous applications without 
additional gating. Instrumental in accomplishing this function are ENP, ENT, and a ripple-carry (RCO) output. 
Both ENP and ENT must be high to count, and ENT is fed forward to enable RCO. Enabling RCO produces a 
high-level pulse while the count is maximum (9 or 15 with Qa high). This high-level overflow ripple-carry pulse 
can be used to enable successive cascaded stages. Transitions at ENP or ENT are allowed, regardless of the 
level of CLK. 


These counters feature a fully independent clock circuit. Changes at control inputs (ENP, ENT, or LOAD) that 
modify the operating mode have no effect on the contents of the counter until clocking occurs. The function of 
the counter (whether enabled, disabled, loading, or counting) is dictated solely by the conditions meeting the 
stable setup and hold times. 


The SN54HC161 is characterized for operation over the full military temperature range of —-55°C to 125°C. The 
SN74HC161 is characterized for operation from —40°C to 85°C. 


NC — No internal connection 








PRODUCTION DATA information is current as of zpublication date. date. Copyright © 1996, Texas Instruments Incorporated 
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logic symbolt 


CTRDIV16 


RCO 


Qa 
QB 
Qc 
Qp 





Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 
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logic diagram (positive logic) 


LOAD 
ENT 


D 


: SN54HC161, SN74HC161 
4-BIT SYNCHRONOUS BINARY COUNTERS 


SCLS297 — JANUARY 1996 





14 


12 


11 


13 . 


Qa 


QB 


Qc 


Qp 


tT For simplicity, routing of complementary signals LD and CK is not shown on this overall logic diagram. The uses of these signals are shown 


on the logic diagram of the D/T flip-flops. 


Pin numbers shown are for the D, J, N, and W packages. 
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logic symbol, each D’T flip-flop 


LD (Load) 
TE (Toggle Enable) 


CK (Clock) Q (Output) 


D (Inverted Data) 


R (Inverted Reset) 





“on diagram, each D/T flip-flop (positive logic) 
a 
LDt—o eae 


3 





wl 


t The origins of LD and CK are shown in the logic diagram of the overall device. 
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typical clear, preset, count, and inhibit sequence 


The following sequence is illustrated below: 
1. Clear outputs to zero (asynchronous) 
2. Preset to binary 12 
3. Count to 13, 14, 15, 0, 1, and 2 
4. Inhibit 


LR | | 


One A Fe eR wacN eRe NIT 
INDUS pit SS SD SD SEND ROTOR SAAD GED SEND GENS SSID GSE GEMS SSID SEED GENIE GENEID SID GONIND GEER GOSGGD GENIE SID GEE cam 
Cc | | | Ee RCO Et ies DEER Pe ete ee Bee 


—_ | | 


Outputs pean | 
Qc = ! 


| | | 
RCO oo a [| | 
12 113 14 15 0O 1 2 
| _—— Count —_——+}«—_— Inhibit —————» 


Sync Preset 
Clear 


Async 
Clear 
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absolute maximum ratings over operating free-air temperature ranget 


Supply voltage range, VoG . nce ccc ee cee cette cece ete t eee eee ee eens eeteeneesenes Sa dels —0.5Vto7V 
Input clamp current, liq (Vj <0 or Vi >Voc) (See Note 1)... eee eee eee eee ence eeees +20 mA 
Output clamp current, lox (Vo <0 or Vo > Voc) (See Note 1) 6... eee eee eee eee eee +20 mA 
Continuous output-current; lo: (Vo =0 tO VGC) swiwsiexde veiw vedaweivr av ouside eedewed eva. +25 mA 
Continuous current through Voc Or GND ... 1. ccc cee ence nee e een e eet eeeeenes +50 mA 
Maximum power dissipation at T, = 55°C (in still air) (see Note 2): D package ................0005 1.3W 

N package .................... 1.1 W 
Storage temperature range, Totg .---- cece e eect eee e eee e eee n eee ene —65°C to 150°C 


Tt Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. | | 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions 





VIH High-level input voltage 













VIL Low-level input voltage 





Voo=6V 
VI Input voltage . 0 Vcc 0 Voc 
Vo Output voltage 0 Voc 0 VCC 
. ; , | 





















tt Input transition (rise and fall) time 






Voc =6V 0 ~ 400 0 400 
TA Operating free-air temperature —55 125 —40 85 


t If this device is used in the threshold region (from Vi_max = 0.5 V to Vipmin = 1.5 V), there is a potential to go into the wrong state from induced 
grounding, causing double clocking. Operating with the inputs at t; = 1000 ns and Vcc = 2 V does not damage the device; however, functionally, 
the CLK inputs are not ensured while in the shift, count, or toggle operating modes. . 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


Ta = 25°C | SN54HC161 | SN74HC161 
PARAMETER TEST CONDITIONS UNIT 
MIN TYP MAX] MIN MAX| MIN MAX 


1.9 1.998 
IOH =-20 pA 4.4 4.499 
VoH | Vi=ViH or Vi 5.9 5.999 ee ee 
lo 


3.9843 
loH=-52mA_ |v 5.48 5.8 


6V 
av[___ 0002 osfos| oa 
lol =20 uA 
Vo. |Vi=Vinorvi V 


fou=ama | _4sv[ 017 026 oa] 09 
fion=52ma__| ev] 015 026| 04 

[a irevecero Sd) Sv tos so ss000f s1000] na 

[cg [i=vecoro. to=0 + ev if ot —o] a 

[oa TSC™CSCS few SS SSS 


timing requirements over recommended operating free-air temperature range (unless otherwise 


note 
Ta =25°C | SN54HC161 | SN74HC161 
Voc [MIN MAX| MIN MAX) aby 
[avfo ef 0 42/0 5 
Tasv>o. aif 0 21] 025] Miz 


























folock Clock frequency 













CLK high or low 


i 
on 
< 
ok Fak 
KIO 
—_ 
NOT Nh 
i Ko) 
—_ 
=) 
oS 






Pulse duration 





tw 


A,B, C,orD a5 








tsy Setup time before CLKT 





ENP, ENT rasv]_ | | «| 


= 
O 
> 
Oo 
ro} 
= 

food Koln Be) C 

< <= 

o ro) 

BN 

ow —_ 

N ao 


QO 


CRinactve rasv[ 25 | i 


Hold time, all synchronous inputs after CLKT 





nm, oO 

<[< 

—_. — 
wo on 
on Oo 
nN nN 
DO] w nN 
On | © uo 
_ —_ 
~] © ce) 
oO} oO 
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switching characteristics over recommended operating free-air temperature range, C, = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM TO Ta = 25°C | SN54HC161__ SN74HC161 
PARAMETER UNIT 
[paraweren | ec cutee [YC aan Ree WAR wa HMA 


Cav] 6 «| | 5 | 
OE A 


RCO 





operating characteristics, Ta = 25°C 





PARAMETER TEST CONDITIONS TYP | UNIT 
Cyc Power dissipation capacitance | Noload = =—s | 60 | pF 
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PARAMETER MEASUREMENT INFORMATION 


=== VCC 
High-Level 
Pulse 50% 50% 
From Output Test | | OV 


Under Test | Point lq— tw __»J 
ri 






Cy = 50 pF 
ee N oe A) Low-Level | | Voc 
Pulse 50% 50% 
———0V 
LOAD CIRCUIT VOLTAGE WAVEFORMS 
PULSE DURATIONS 
ae ee Vec 
Input : 50% | 50% 
OV 
le tPLH 7 le {PHL a3 
—— Vec In-Phase _| | ——— VOH 
Reference 50% Output | 50% | 90% | 90% IN. 50% 

Input | oy 10% f | | | 10% yo) 

| —> «tt —p> ¢-t 

lt- tsy P—_ th —91 | el : 

= jee I tpHL ay I¢ tpLH —> ‘ 
Data | ese> OH 
Input , 30% f de ae N 50% Out-of-Phase 
o 0 

: | | 7 OV Output +—— VoL 

>| jet > ets > Hy mh et 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
SETUP AND HOLD AND INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 


NOTES: A. Ct includes probe and test-fixture capacitance. 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, t, = 6 ns, tf = 6 ns. 
For clock inputs, fmax is measured when the input duty cycle is 50%. 
The outputs are measured one at a time with one input transition per measurement. 
tPLH and tpHL are the same as tpg. 


moo 


Figure 1. Load Circuit and Voltage Waveforms 
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APPLICATION INFORMATION 


n-bit synchronous counters 


This application demonstrates how the look-ahead carry circuit can be used to implement a high-speed n-bit 
counter. The ’HC161 count in binary. Virtually any count mode (modulo-N, Nj-to-No, N4-to-maximum) can be 
used with this fast look-ahead circuit. . 


The application circuit shown in Figure 2 is not valid for clock frequencies above 18 MHz (at 25°C and 4.5-V 
Vcc). The reason for this is that there is a glitch that is produced on the second stage’s RCO and every 
succeeding stage’s RCO. This glitch is common to all HC vendors that Texas Instruments has evaluated, in 
addition to the bipolar equivalents (LS, ALS, AS). 
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Disable (L) 
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LSB 
Ala CTR 
GEA} creo 
LOAD NM M1 RCO 
|| ENT gg SCT=MAX 


To More Significant Stages 


Figure 2 
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The glitch on RCO is caused because the propagation delay of the rising edge of Qa of the second stage is 
shorter than the propagation delay of the falling edge of ENT. RCO is the product of ENT, Qa, Qp, Qc, and Qp 
(ENT x Qa x Qg x Qc x Qp). The resulting glitch is about 7-12 ns in duration. Figure 3 shows the condition in 
which the glitch occurs. For simplicity, only two stages are being considered, but the results can be applied to 
other stages. Qs, Qc, and Qp of the first and second stage are at logic one, and Qa of both stages are at logic 
zero (1110 1110) after the first clock pulse. On the rising edge of the second clock pulse, Qa and RCO of the 
first stage go high. On the rising edge of the third clock pulse, Qa and RCO of the first stage return to a low level, 
and Qa of the second stage goes to a high level. At this time, the glitch on RCO of the second stage appears 
because of the race condition inside the chip. 





QB1, Q¢1, Qp1 | | 
Qa | | | | | | 
RCO1, ENT2 | | | 


QB2; Qc2; Ap2 
Qa2 | 
RCO2 | | Glitch (7-12 ns) 


Figure 3 


The glitch causes a problem in the next stage (stage three) if the glitch is still present when the next rising clock 
edge appears (clock pulse 4). To ensure that this does not happen, the clock frequency must be less than the 
inverse of the sum of the clock-to-RCO propagation delay and the glitch duration (tg). In other words, 
fmax = 1/(tog CLK-to-RCO +t g): For example, at 25°C at 4.5-V Vcc, the clock-to-RCO propagation delay is 
43 ns and ‘the maximum duration of the glitch is 12 ns. Therefore, the maximum clock frequency that the 
cascaded counters can use is 18 MHz. The following tables contain the foiock, tw, and fmax Specifications for 
applications that use more than two 'HC161 devices cascaded together. 
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timing requirements over recommended operating free-air temperature range (unless otherwise 
note 


Ta=25°C | SN54HC161 | SN74HC161 
|_MIN, MAX] MIN MAX aii 


fclock Clock frequency 


tw Pulse duration, CLK high or low 





switching characteristics over recommended operating free-air temperature range, Ci = 50 pF 
(unless: otherwise noted) (see Note 3) 


FROM TO Ta = 25°C | SN54HC161 | SN74HC161 
eons (NPUT) ute —_| Yor (Anacapa ON 


p2vj 36 0 | eT 
4.5V 18 12 14 MHz 
EE ee ee 
6V 21 14 17 
CSE es Ce 


NOTE 3: These limits apply only to applications that use more than two 'HC161 devices cascaded together. 


If the ’HC161 are used as a Single unit, or only two cascaded together, then the maximum clock frequency that 
the device can use is not limited because of the glitch. In these situations, the device can be operated at the 
maximum specifications. 


A glitch can appear on RCO of a single ’HC161 device, depending on the relationship of ENT to CLK. Any 
application that uses RCO to drive any input except an ENT of another cascaded ’HC161 must take this into 
consideration. 
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Internal Look-Ahead for Fast Counting SN54HC163 ... JOR W PACKAGE 
f BItC di SN74HC163 ...D OR N PACKAGE 
Carry Output for n- ascading (TOP VIEW) 


Synchronous Counting 

Synchronously Programmable 

Package Options Include Plastic 
Small-Outline (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 





description 


These synchronous, presettable counters feature 
an internal carry look-ahead for application in 
high-speed counting designs. The 'HC163 are 
4-bit binary counters. Synchronous operation is 
provided by having all flip-flops clocked 
simultaneously so that the outputs change 
coincident with each other when instructed by the 
count-enable (ENP, ENT) inputs and internal 
gating. This mode of operation eliminates the 
output counting spikes normally associated with 
synchronous (ripple-clock) counters. A buffered 
clock (CLK) input triggers the four flip-flops on the 
rising (positive-going) edge of the clock 
waveform. 


SN54HC163... FK PACKAGE 
(TOP VIEW) 





These counters are fully programmable; that is, 

they can be preset to any number between 0 and NC — No internal connection 
9 or 15. As presetting is synchronous, setting up 

a low level at the load input disables the counter 

and causes the outputs to agree with the setup 

data after the next clock pulse, regardless of the 

levels of the enable inputs. 


The clear function for the ’HC163 is synchronous. A low level at the clear (CLR) input sets all four of the flip-flop 
outputs low after the next low-to-high transition of CLK, regardless of the levels of the enable inputs. This 
synchronous clear allows the count length to be modified easily by decoding the Q outputs for the maximum 
count desired. The active-low output of the gate used for decoding is connected to CLR to synchronously clear 
the counter to 0000 (LLLL). 


The carry look-ahead circuitry provides for cascading counters for n-bit synchronous applications without 
additional gating. ENP, ENT, and a ripple-carry (RCO) output are instrumental in accomplishing this function. 
Both ENP and ENT must be high to count, and ENT is fed forward to enable RCO. Enabling RCO produces a 
high-level pulse while the count is maximum (9 or 15 with Qa high). This high-level overflow ripple-carry pulse 
can be used to enable successive cascaded stages. Transitions at ENP or ENT are allowed, regardless of the 
level of CLK. 





PRODUCTION DATA Information is current as of publication date. Copyright © 1996, Texas instruments Incorporated 
conform to specifications per the terms of Taxas Instruments i; 

Abegrin warranty. Production processing does not necessarily include 
testing of all parameters. 
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description (continued) 
These counters feature a fully independent clock circuit. Changes at control inputs (ENP, ENT, or LOAD) that 
modify the operating. mode have no effect on the contents of the counter until clocking occurs. The function of. 


the counter (whether enabled, disabled, loading, or counting) is dictated solely by the eoncHons meeting the 
stable setup and hold times. 


The SN54HC1 63 i is cnaraaenied for operation over the full military temperature range of 55°C to le The 
SN74HC163 is characterized for operation from —40°C to 85°C. 


logic symboit 


CTRDIV16 


RCO 


Qa 
- QB 
Qc 
Qp 





Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 





wy TEXAS 
INSTRUMENTS 


5-208 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 


SN54HC163, SN74HC163 
4-BIT SYNCHRONOUS BINARY COUNTERS 


SCLS298 — JANUARY 1996 


logic diagram (positive logic) 





LOAD 


14 
QA 


13 
QB 


12 
Qc 


11 
Qp 


T For simplicity, routing of complementary signals LD and CK is not shown on this overall logic diagram. The uses of these signals are shown 
on the logic diagram of the D/T flip-flops. 
Pin numbers shown are for the D, J, N, and W packages. 
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logic symbol, each D/T flip-flop 


LD (Load) 
| TE (Toggle Enable) 


CK (Clock) Q (Output) 


D (Inverted Data) 


R (inverted Reset) 





logic diagram, each D/T flip-flop (positive logic) 


CK 
LD 
TE 


zal 





tT The origins of LD and CK are shown in the logic diagram of the overall device. 
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typical clear, preset, count, and inhibit sequence 


The following sequence is illustrated below: 
1. Clear outputs to zero (synchronous) 
2. Preset to binary 12 
3. Count to 13, 14, 15, 0, 1, and 2 
4. Inhibit 


a 


ak Wiscminsndeeennnumenou wee omen 


PUTS  )_—_—___gmmereererrmerece Ng GE conte GOES GEES GUND GEES GENEID GERAD GELS GEEK GINEED GUUAED GEE GOED GME GLAND SAAD GENLED GEES GENEID STD GENS enh emia 
7 Cc | ! ES OE ee ee ee ee ee eae 


—_ | 


Outputs anes | 
Qc = | 


| | | 
RCO | } | | [ | 
12 13 14 15 0 1 2 
+ Count —_——+}«—— Inhibit —————> 


Sync Preset 
Clear 


Async 
Clear 
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absolute maximum ratings over operating free-air temperature rangeT 


Supply voltage range, Voc... ee eee eee eee eens eit pum masa Meenties ene —0.5Vto7V 
Input clamp current, Ijx (Vj <0 or V;>Vo¢c) (see Note 1) ............. ee ee eee +20 mA 
Output clamp current, lox (Vo <0 or Vo > Vcc) (See Note 1) 2... cece cece cent ee ee ee eee ee +20 mA 
Continuous output current, Io (Vo =O to Veg) ... 6. eee etter e ete e eee n eee eeeees +25 mA 
Continuous current through Voc or GND .... 2... eee bene e ene e een n eens +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package .................... 1.3 W 

N. Package” 46.2454 cdewku thoes es 1.1 W 
Storage temperature range, Tstg ----- +e cere cece cere eee e ete ee eet ene n teen enes —65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
recommended operating conditions 
[_SNSaHoTES _|__SN74HCI63_ 


except for the N package, which has a trace length of zero. 
| , UNIT 
MIN NOM MAX] MIN NOM MAX, 
Vcc V 


Supply votage Le 8 oe ev 
| aE 


VIH High-level input voltage Voc =4.5V 















VIL Low-level input voltage 






TA Operating free-air temperature 


¥ If this device is used in the threshold region (from Vi_max = 0.5 V to Vinmin = 1.5V), there is a potential to go into the wrong state from induced 
grounding, causing double clocking. Operating with the inputs at tt = 1000 ns and Vcc = 2 V does not damage the device; however, functionally, 
the CLK inputs are not ensured while in the shift, count, or toggle operating modes. 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


Ta = 25° | SNS4HC163_| SN74HC1 
| PARAMETER TEST | TEsrconomions HC163 
TYP __MAX 3 a 


191.908 
Seat 44 496 
Vi= Vin or Vit so 09 | se | sa | v 










ign=—4ma | 45v[ se aa +| a7 =i ses 
ioH=-52 mA 54868 | 62 *4| aa 


000204 
etn 000104 
Vor [VeVi orvin 0010. v 


fou=4ma_[ asv[ 017 026[ oa] 089 

fion=52ma_[ ov] 015 026] oa] 088 
[7 ievecero Sd Sv tos sso] sn000f 1000] na 
[cg [ui=Vocore, igs «st vp SSC] SSC 
SS 252) 


timing requirements over recommended operating free-air temperature range (unless otherwise 
note | 





fclock Clock frequency 


tw Pulse duration 


tsy Setup time before CLKT 


——— 


CLR inactive 


th Hold time, all synchronous inputs after CLKT 
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switching characteristics over recommended operating free-air temperature range, SL = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM TO : Ta = 25°C SNS4HC163 | SN74HC163 
PARAMETER 
jarawerer | an | _(oureun MIN TYP_WAX| MIN MAX] MIN MAX 
a oo 


PARAMETER TEST CONDITIONS 
Cod Power dissipation capacitance | | Noload =| GO| pF COC 
wip TEXAS 
INSTRUMENTS 





operating characteristics, Ta = 25°C 
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PARAMETER MEASUREMENT INFORMATION 


= = NOS 
High-Level 
Pulse 50% 50% 
From Output Test | | OV 


Under Test | Point i i — 


C. = 50 pF 
is N ae A) Low-Level | | Voc 
Pulse 50% 50% 
eee 
LOAD CIRCUIT VOLTAGE WAVEFORMS 
PULSE DURATIONS 
Soe Vec 
Input 50% 50% 
| | OV 
Ie tPLH 3a le tPHL 3 

Reference 150% —— Vee In-Phase | YA 90% 90% 8! ..... YOH 

Input | Output | 1695" | : | or0% 
OV VOL 

| —> -t —> \e—t 

le toy P— th — | ol : 

oe | yen I tPHL ay I tpLH —> ‘ 

Data Ore ant OH 

Input , 99% f | siete ae K 50% Out-of-Phase 90% TN 500% 50% Fy 90% 

10% ; : 10% OV Output 10% 10% ——V 

l | | l | + OL 

| es > et +h Fh ee 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
SETUP AND HOLD AND INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 


NOTES: A. Cy includes probe and test-fixture capacitance. 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, t, = 6 ns, tf = 6 ns. 
. For clock inputs, fmax is measured when the input duty cycle is 50%. 
. The outputs are measured one at a time with one input transition per measurement. 
. tp_H and tpH 1 are the same as tog. 


moOqQd 


Figure 1. Load Circuit and Voltage Waveforms 
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_APPLICATION INFORMATION 


n-bit synchronous counters 


This application demonstrates how the look-ahead carry circuit can be used to implement a high-speed n-bit 
counter. The ’HC163 count in binary. Virtually any count mode (modulo-N, Nj-to-No, Ny-to-maximum) can be 
used with this fast look-ahead circuit. | 


The application circuit shown in Figure 2 is not valid for clock frequencies above 18 MHz (at 25°C and 4.5-V 


_ Voc). The reason for this is that there is a glitch that is produced on the second stage’s RCO and every 


succeeding stage’s RCO. This glitch is common to all HC vendors that Texas Instruments has evaluated, in 
addition to the bipolar equivalents (LS, ALS, AS). 
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Clear (L) 


Count (H)/ 
Disable (L) 


Load (L) 


Count (H)/ 
Disable (L) 


Clock 


SN54HC163, SN74HC163 


4-BIT SYNCHRONOUS BINARY COUNTERS 





To More Significant Stages 


Figure 2 


wi TEXAS 
INSTRUMENTS 


POST OFFICE BOX 655303 @ DALLAS, TEXAS 75265 


SCLS298 — JANUARY 1996 





5-217 


SN54HC163, SN74HC163 
4-BIT SYNCHRONOUS BINARY COUNTERS 


SCLS298 — JANUARY 1996 . 


The glitch on RCO is caused because the propagation delay of the rising edge of Qa of the second stage is 
shorter than the propagation delay of the falling edge of ENT. RCO is the product of ENT, Qa, Qp, Qc, and Qn 
(ENT x Qa x Qp x Qc x Qp). The resulting glitch is about 7-12 ns in duration. Figure 3 shows the condition in 
which the glitch occurs. For simplicity, only two stages are being considered, but the results can be applied to 
other stages. Qp, Qc, and Qp of the first and second stage are at logic one, and Qa of both stages are at logic 
zero (1110 1110) after the first clock pulse. On the rising edge of the second clock pulse; Qa and RCO of the 
first stage go high. On the rising edge of the third clock pulse, Qa and RCO of the first stage return to a low level, 
and Qa of the second stage goes to a high level. At this time, the glitch on RCO of the second stage appears 
because of the race condition inside the chip. 


GB1) Qc1, Qp1 | | 
Qa1 | | | | | | | 
~ RCO1,ENT2 | | 


QB2; Qc2, Qp2 


Qa2 | 
RCO2 | | | Glitch (7-12 ns) 


Figure 3 


The glitch causes a problem in the next stage (stage three) if the glitch is still present when the next rising clock 
edge appears (clock pulse 4). To ensure that this does not happen, the clock frequency must be less than the 
inverse of the sum of the clock-to-RCO propagation delay and the glitch duration (tg). In other words, 
fmax = 1/(tpg CLK-to-RCO + tg). For example, at 25°C at 4.5-V Vcc, the clock-to-RCO propagation delay is 
43 ns and ‘the maximum duration of the glitch is 12 ns. Therefore, the maximum clock frequency that the 
cascaded counters can use is 18 MHz. The following tables contain the folock, tw, aNd fax Specifications for 
applications that use more than two ’HC163 devices cascaded together. 
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timing requirements over recommended operating free-air temperature range (unless otherwise 


note 
Ta = 25°C ee SN74HC163 
UNIT 


look Glock equency 014 


Tavp wo [mo | wo 


tw Pulse duration, CLK high or low 





switching characteristics over recommended operating free-air temperature range, C, = 50 pF 
(unless otherwise noted) (see Note 3) 


FROM TO Ta = 25°C | SN54HC163 | SN74HC163 
decal (PUT eur —_| ee [il nec mare ma  ] ONT 





NOTE 3: These limits apply only to applications that use more than two ’HC163 devices cascaded together. 


If the "HC 163 are used as a single unit, or only two cascaded together, then the maximum clock frequency that 
the device can use is not limited because of the glitch. In these situations, the device can be operated at the 
maximum specifications. 


A glitch can appear on RCO of a single ’HC163 device, depending on the relationship of ENT to CLK. Any 
application that uses RCO to drive any input except an ENT of another cascaded ’HC163 must take this into 
consideration. 
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AND-Gated (Enable/ Disable) Serial Inputs SN54HC164... JOR W PACKAGE 
Fully Buffered Clock and Serial Inputs ae sateg et an PACKAGE 


Direct Clear 

Package Options Include Plastic 
Small-Outline (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 


description 





These 8-bit shift registers feature AND-gated 
serial inputs and an asynchronous clear (CLR) SN54HC164... FK PACKAGE 
input. The gated serial (A and B) inputs permit (TOP VIEW) 
complete control over incoming data; a low at 
either input inhibits entry of the new data and 
resets the first flip-flop to the low level at the next 
clock (CLK) pulse. A high-level input enables the 
other input, which then determines the state of the 
first flip-flop. Data at the serial inputs can be 
changed while CLK is high or low, provided the 
minimum setup time requirements are met. 
Clocking occurs on the low-to-high-level transition 
of CLK. 


The SN54HC164 is characterized for operation 
over the full military temperature range of —55°C 
to 125°C. The SN74HC164 is characterized for 
operation from —40°C to 85°C. 





FUNCTION TABLE 





Qao; QBo; QHo = the level of Qa, Qp, or Qu, respectively, 
before the indicated steady-state input conditions were 
established 

Qan; QGn = the level of Qa or QG before the most recent 
T transition of CLK: indicates a 1-bit shift 
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logic symbolt 





t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 


logic diagram (positive logic) 





Pin numbers shown are for the D, J, N, and W packages. 
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typical clear, shift, and clear sequence 


Serial Inputs 


Outputs 


a a 


Clear Clear 


absolute maximum ratings over operating free-air temperature rangeT 


supply Voltage tange: VGC * svsdsssiess sosedccuiiumces cadie badatdwsetiokedeoseeee ere ee —-0.5Vto7V 
Input clamp current, liq (Vj <0 or Vj > Voc) (see Note 1)... cece ce eee ee eee +20 mA 
Output clamp current, Iox (Vo <0 or Vo > Voc) (See Note 1) «0... eee ce eee ee eee +20 mA 
Continuous output current, Iq (Vo =OtO VEG) ..-- cere cece eet e eee eee ee cee eee teteeeeeee +25 MA 
Continuous current through Veg or GND 2.2... cece ce cee eee eect etree eens eeenetens +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package ................... 1.25 W 

N package .......cc cece eee eees 1.1W 
Storage temperature range, Tgtg -.-. eee cece eee eet eee tenet nets —65°C to 150°C 


tT Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions 


| j= ce SN74HC164 
ee ee vias 


veg Suppyvotags——SCSC~“~*~*S*“‘*S*~“—*~*S*~“—‘—‘“SCSSS SP 
oe ie 
VWoo=45v pais SSC=~id Ct SSCS~*dC 
oc=6V ip 42 SSC~S*dCa 
a a ET 
oonasv fe ss | 0s} 
a 7) 7 A 


Output voltage 




















ViH_ High-level input voltage 


















VIL Low-level input voltage 
















it Input transition (rise and fall) time 





TA Operating free-air temperature 
T If this device is used in the threshold region (from Vimax = = 0.5 V to Vinmin = 1.5 V), there is a potential to go into the wrong state from induced 
grounding, causing double clocking. Operating with the inputs at tt = 1000 ns and Vcc = 2 V does not damage the device; however, functionally, 
the CLK inputs are not ensured while in the shift, count, or toggle operating modes. ; 





electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


oe | Ta = 25°C | SN54HC164 | SN74HC164 
PARAMETER TEST CONDITIONS Voc UNIT 
MIN, TYP MAX] MIN MAX] MIN MAX. 


191.998 
OH = -20 pA 













DC 
aR 6Vl 548 58 5.34 

lol =20 uA 
Vi=ViH Orv 
Se SR CTT AT EM” SE) ET 
[16g |Wi=Vocora, ono —*[ ev Si SSC SC 
a A 51 12D) TD 





VI 









= ViH Or VIL 
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timing requirements over recommended operating free-air temperature range (unless otherwise 


note 
Ta= 25°C SN54HC164 SN74HC164 
[MIN MAX] MIN MAX| MIN MAX] 
ya tA Wa 
Tasv|oai|.0 21] 025] MHz 












fcolock Clock frequency 






Pulse duration 


CLK high or low 






Setup time before CLKT 






CLR inactive 







Hold time, data after CLKT 


switching characteristics over recommended operating free-air temperature range, C, = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM TO Ta = 25°C | SN54HC164 | SN74HC164 
PARAMETER Vv UNIT 
| parawener | un (OUTPUT) MIN TYP_MAX| MIN MAX] MIN MAX] 


Tavp 6 0 | «2 | 5s 
CD 


ev] 1400s asf 
Gav[ a af 














operating characteristics, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 





Cyd Power dissipation capacitance 
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PARAMETER MEASUREMENT INFORMATION 


a : Sei VCC 
From Output Test 0V 


| | 
Under Test Point | tw | 
C, = 50 pF 
(see Note A) Low-Level | | Voc 
sad Pulse 50% 50% 
: , | ——— 0V 
Poa Gnen | VOLTAGE WAVEFORMS 
PULSE DURATIONS 
a 
Input 50% 50% 
: | ov 
+ try > le tpHL > 


: ua 
== CC In-Phase 7, ~~~ VOH 
! aa 6 A” j 10% yo, 


| 
“ 
m tpHL —> (¢— tpLH —>| 


| 
le tey D4— th —DI —>| et —> ett 
———V 
Data cc | VOH 
Input , 50% | Hats 90% NN. 50% Out-of-Phase 90% 50% 50% 4, 90% 
10% a \" 10% ov Output j 10% 10% Fs Voy 
—> et —P| et —> et —> -t 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
SETUP AND HOLD AND INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 


NOTES: A. Cy includes probe and test-fixture capacitance. 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 6 ns, tf = 6 ns. 
. For clock inputs, fmax is measured when the input duty cycle is 50%. 
. The outputs are measured one at a time with one input transition per measurement. 
. tpLH and tpy are the same as tpg. 


mod 


Figure 1. Load Circuit and Voltage Waveforms 





a TEXAS 
INSTRUMENTS 


5-226 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 


SN54HC165, SN75HC165 
8-BIT PARALLEL-LOAD SHIFT REGISTERS 


SCLS116A —- DECEMBER 1982 — REVISED JANUARY 1996 





Complementary Outputs SN54HC165...J OR W PACKAGE 
SN74HC165...D,N, OR PW PACKAGE 
Direct Overriding Load (Data) Inputs (TOP VIEW) 
Gated Clock Inputs 
Parallel-to-Serial Data Conversion 
Package Options Include Plastic 
Small-Outline (D), Thin Shrink 
Small-Outline (PW), and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 





description 


The ’HC165 are 8-bit parallel-load shift registers SN54HC165... FK PACKAGE 
that, when clocked, shift the data toward a serial (TOP VIEW) 

(Qu) output. Parallel-in access to each stage is 
provided by eight individual direct data (A—H) 
inputs that are enabled by a low level at the 
shift/load (SH/LD) input. The ’HC165 also feature 
a clock-inhibit (CLK INH) function and a 
complementary serial (Quy) output. 


Clocking is accomplished by a low-to-high 
transition of the clock (CLK) input while SH/LD is 
held high and CLK INH is held low. The functions 
of CLK and CLK INH are interchangeable. Since 
alow CLK and a low-to-high transition of CLK INH 
also accomplish clocking, CLK INH should be 
changed to the high level only while CLK is high. 
Parallel loading is inhibited when SH/LD is held NC — No internal connection 
high. While SH/LD is low, the parallel inputs to the 

register are enabled independently of the levels of 

the CLK, CLK INH, or serial (SER) inputs. 


The SN54HC 165 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74HC165 is characterized for operation from ~40°C to 85°C. 





FUNCTION TABLE 


INPUTS 

EEE FUNCTION 
SH/LD CLK CLKINH 

Parallel load 


No change 
No change 
ShiftT 

ShiftT 















T Shift = content of each internal register shifts 
toward serial output Qy. Data at SER is 
shifted into the first register. 
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logic symbolt 





1 


SH/LD M C1 [LOAD] 
CLK INH 5 
CLK 
10 
11 
A 
12 
B iD 
13 
C io, 
14 
D are: 
3 
E aaa 
4 
F Ren ad 
5 
or ane 
H | : QH 
s QH 
t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, PW, and W packages. 
; \ 
logic diagram (positive logic) | 
A B Cc D E F G H 


SH/LD 


CLK INH 
CLK 


SER 





Pin numbers shown are for the D, J, N, PW, and W packages. 
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typical shift, load, and inhibit sequence 


CLK INH | 


| 
SER L l 
| 


SH/LD | | | 


Data D -_ 
Inputs 


H l H | 
eee. 
QH | H H L H L H L H 
Cae CED | 
QH | L L H L H L H L 
| 
je Inhibit a neers Serial Shift ———___-———_> 
Load | 


absolute maximum ratings over operating free-air temperature ranget 


supply Vollage (ange; VEC: cscncwais teow erase niet totes erersue keris eke Sted nee cates -0.5Vto7V 
Input clamp current, liq (Vi <0 or V; > Veo) (SOG NOIG 1) coseares Gia ui atahet oder eden otecen +20 mA 
Output clamp current, lox (Vo <0 or Vo > Voc) (see Note 1) 2.0... eee eeeees +20 mA 
Continuous output current, 19 (Vo =OtO VEG) 1. cece cece e ete e eee eee tee e eee e tent ee eeees +25 mA 
Continuous current through Voc Or GND 0... ccc cece eee cece eee e teen enne eens +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package .................... 1.3W 

N package .............e..000. 1.1W 

PW DaCkaGe. cieecsesceeven ess 0.5 W 
Storage temperature range, Tstg ----. sec e cece eee eee eee nett ene n eee —65°C to 150°C 


Tt Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 


implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 


except for the N package, which has a trace length of zero. 
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recommended operating conditions 


[sneaHcres | _SN74HCI65 
[MIN NOM MAX| MIN NOM MAX] 


/Vcc Supplyvoltage  is—‘“‘—si‘“‘“‘i‘i‘i‘i‘is*@Y voltage 


VIH High-level input voltage 


VIL Low-level input voltage 


Vi Input voltage 


Vo Output voltage 


tT Input transition (rise and fall) time 


Operating ree air temperature a a oe 


7 if fh device is used in the threshold region (from Vj; max = 0.5 V to Vjmin = 1.5 V), there is a potential to go into the wrong state from induced 
grounding, causing double clocking. Operating with the inputs at tt = 1000 ns and Vcc = 2 V does not damage the device; however, functionally, 
the CLK inputs are not ensured while in the shift, count, or toggle operating modes. 





electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


Tas asc | SNEaHC16s | SN74HCT6S 
PARAMETER TEST CONDITIONS Vcc UNIT 
MIN, TYP MAX] MIN MAX] MIN wax] 


[—asv[ 44 4a | 4a if aa 
[evs 600 [ss [ss 
ae a a A 
5,42 : 5.8 
v 
7 evecor Sd) tos st00f 000 1000 na 
[1c ieVocore, oso iP vp SSC SC 
[od SSC~—™CCCTTC*‘dSwsv PSO 























Vi = Vin or VIL 








Ol 
@ 













VOL V} = Vin or Vit 
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timing requirements over recommended operating free-air temperature range (unless otherwise 
note 



































SS lee 
[MIN MAX] MIN MAX| MIN MAX| 
Tav] oof o 42| 0 5 
felock Clock frequency rasv]|_o0oi{ 0 21] 0 26] Mrz 
[ev] 0 o6| 0 2] 0 2 
Tev]_8 | 0 | 100 
SH/TD low rasv]_ 16 | 2 | 2 
Pees, ev] | 20 | ww 
[av] eo | i | 100 
CLK high or low rasv]_ 16 | 2 | 2 
ev] «| 0 | «w7 | 
Tav{_9 | 0 | 100 
SH/LD high before CLKT Tasv|_ 1 | «| 2 
| evi] “| o | ww | 
[av] 4 | «0 | 6 
SER before CLKT Tasv]8 | 2 | 0 
7] a ee a ee 
2v] 100 | 150 — 125 








Setup time CLK INH low before CLKT 


tsu 





CLK INH. high before CLKT 









Data before SH/LDL 






SER data after CLKT 


Hold time 







PAR data after SH/LDJ 
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switching characteristics over recommended operating free-air temperature range, C, = 50 ad 
(unless otherwise noted) (see Figure 1) 


FROM TO Tq 22ee | SNeaHGTES | SNTAHCTES | 

jparaweren | gmum —| outeun | Y0e ame Sap mac ain wa HA 
ee ee ee 
rasv] a0 aid 
Pev[ ee [se 
Lev[p 0 voles] =i 






operating characteristics, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 





Coq Power dissipation capacitance 
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PARAMETER MEASUREMENT INFORMATION 


a NCC 
oleh ni 50% 50% 
From Output Test | | OV 


Under Test Point | ” ! 
C_ = 50 pF 
ce Note A) Low-Level | | Voc 
= Pulse 50% 50% 
; ——— OV 
Penn VOLTAGE WAVEFORMS 


PULSE DURATIONS 


= Voc 
Input 50% 50% 
| | OV 


le tPLH - i tPHL - 
—-—Vec In-Phase | | i, VOH 
Reference 50% Gitoat l 50% | 90% | 90% Ne 50% 
Input ay P 10% f | | | 410% yo, 
| —> «tt —p> jet 
le toy Pe— th — | ea f 
wes | Voc (© tPHL zs ( teLH > ‘ 
Data | — OH 
input , 30% pi | 00% 90% N 50% Out-of-Phase 20% 50% 50% #} 90% 
10% : ! | | 10% OV Output | 10% 10% sie VGE 
—P> jet —P| ¢—t —> «tf —> —-t 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
SETUP AND HOLD AND INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 


NOTES: A. (Qt includes probe and test-fixture capacitance. 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q ty = 6 ns, t= 6 ns. 
For clock inputs, fmax is measured when the input duty cycle is 50%. 
The outputs are measured one at a time with one input transition per measurement. 
tPLH and tpH_ are the same as tpg. 


moo 


Figure 1. Load Circuit and Voltage Waveforms 
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Synchronous Load SN54HC166... J OR W PACKAGE 


SN74HC166...D OR N PACKAGE 
Direct Overriding Clear (TOP VIEW) 


Parallel-to-Serial Conversion 

Package Options Include Plastic 
Small-Outline (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 


description 





The ’HC166 parallel-in or serial-in, serial-out 
registers feature gated clock (CLK, CLK INH) 
inputs and an overriding clear (CLR) input. The SN54HC166... FK PACKAGE 
parallel-in or serial-in modes are established by Ge ee 

the shift/load (SH/LD) input. When high, SH/LD | 
enables the serial (SER) data input and couples 
the eight flip-flops for serial shifting with each 
clock (CLK) pulse. When low, the parallel 
(broadside) data inputs are enabled, and Bi} 4 18U] 
synchronous loading occurs on the next clock Cis 17] Qu 
pulse. During parallel loading, serial data flow is NC [Jj 6 16L] NC 
inhibited. Clocking is accomplished on the D{j7 15L] G 
low-to-high-level edge of CLK through a 2-input CLK INH [|] 8 
positive-NOR gate permitting one input to be used = 

as aclock-enable or clock-inhibit function. Holding “OQ (ow 
either CLK or CLK INH high inhibits clocking; 06 “|5 
holding either low enables the other clock input. 

This allows the system clock to be free running, NC — No internal connection 
and the register can be stopped on command with 

the other clock input. CLK INH should be changed 

to the high level only when CLK is high. CLR 

overrides all other inputs, including CLK, and 

resets all flip-flops to zero. 


The SN54HC166 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74HC166 is characterized for operation from —40°C to 85°C. 
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FUNCTION TABLE 
OUTPUTS 
INPUTS 
INTERNAL 
cIR si KINH CLK SER PARALLEE cm cee 






logic symbolt 


SER 





7TOonmmooOoOoO DW YP 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 
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logic diagram (positive logic) 


A B Cc D E F G H 


a >Pro tt Ta 





Pin numbers shown are for the D, J, N, and W packages. 


typical clear, shift, load, inhibit, and shift sequence 
CLK 
CLK INH 
oe | | | 


z 
= & 








Parallel 
inputs 


x onmoe0qs > 9 
| 
- =x 
x 





QH — Ly HLL HLL IW 
| }¢—_————__ Serial Shift yf —— Serlal Shift ————_+> 
Clear Load 
ik 
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absolute maximum ratings over operating free-air temperature ranget — 


Supply voltage range, VG. 2536 casiaiunus aca eeiiecandestonwne ie twaseiusesecua ots dice . -O05Vto7V 
Input clamp current, lj (Vj <0 or Vj >Voc) (See Note 1) ........ ee ree ee er ee ene , +20 mA 
Output clamp current, lox (Vo <0 or Vo > Vcc) (See Note 1) ........-.. 2. eee eee eee Syeteees +20 mA 
Continuous output current, lo (Vo =O tO Voc) ..... eee eee eee eee Sedan abate +25 mA 
Continuous current through Vocg or GND .......... 00. eee eee eens ee .. £50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package .................... 1.3W 

| . N package ...............0008: 1.1 W 
Storage temperature range, Tytg ----- + eee rece eee eee eee tent eee e nents —65°C to 150°C 


t Stresses beyon: those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. . 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 


except for the N package, which has a trace length of zero. 
SN74HC166— | | 
UNIT 
rr 


recommended operating conditions 


SN54HC166 
Vcc Supply voltage 


VIH High-level input voltage 





—_ 
nn 


VIL Low-level input voltage 


Afr! 


VCC = 4.0 V 


t If this device is used in the threshold region (from Vi_max = 0.5 V to Vipmin = 1.5 V), there is a potential to go into the wrong state from induced 
grounding, causing double clocking. Operating with the inputs at ty = 1000 ns and Vcc = 2 V does not damage the device; however, functionally, 
the CLK inputs are not ensured while in the shift, count, or toggle operating modes. 
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electrical characteristics over recommended operating free-air melpewrere range (unless 
otherwise noted) 


TA = 25°C SN54HG160 | SN74HC166 
| PARAMETER | TEsTcoNomons CONDITIONS UNIT 


9 ie [1 iP 
accu rE a YY 
i= Vin oF Vi so 500 | 58 | sa | v 


flon=-#mA | asv[ 9003 —*[ a7 sid awe —*d 
eT sae 58 | 52 sas 


qo ap ost on 
lo. =20uA oor sf oa] oa 
Vi= Vin oF Vi 0001 0. v 











flou=ama | asv] 017028] oa, 

fiou=52ma_| ev] 015 026] af 099 
[ever SS) at s00] ss000 1000 ma 
[co |wieVocer.iow0 dP vp SSCS] SC 
[oS wv So SSCS 
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timing requirements over recommended operating free-air temperature range (unless otherwise 
note | | . | 


Ta =25°C | SN54HC166 | SN74HC166 | 
MIN MAX] MIN MAX| MIN MAX| 


Tav[ 0 ef 0 42 
rasv] 0 aif oat] 025] Mme 










Clock frequency 





fclock 











rev] o | o | 0 2 
rasv] 2 | 0 | 2% 
eae no 
OLK high orlow rasv] 16 | 2 | 20 
rev] «| o | 7 | 
Teav[ 5 | 20 ‘| 160 
SH/CD high before CLIT rasv] 2 | | 36 
Cav[ «| mo | 10 | 
SER before OLKT Pasv] | a | 2 | 
rev] «| 20 | 7 
Pav] wo | 60 | 1m | 
tsu Setup time CLK INH low before CLKT |45V} 20 | 30 #£-| 2 | ns 
rev] 7 |» | a 
Pav] ae ‘| 120 109 
Data before CLIT rasv] ie | 2 | 2 
Pev] «| 2 | 7 
Pev[ | « | 0 


CTR inactvebeforecuxt  [asvl e | 2 | 0 


SH/LD high after CLKT 


SER after CLKT 


th Hold time 


CLK INH high after CLKT 


Data after CLKT 
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switching characteristics over recommended operating free-air temperature range, C, = 50 pF 


(unless otherwise noted) (see Figure 1) 
FROM TO SN74HC166 
PARAMETER 
| Paraweren (NPUT) (OUTPUT) MIN TYP_MAX| MIN MAX[ MIN MAX, 
a C 
a ee 





A) 
< 





Db 
a 
< 


Cond 

ba ©) 

x 

| 

i 

ps) 

© 

a 

= 
MLOTOa msi o 
<<} <pci< 
— | — | O 
© },O}P 

~~ 
MOEN TR 
Oy rh] oOo 
Gi @ ico 
=1OoO1O 
NOlLayTa 
O;,o;o 









om] 
<[< 


QO 
aa 
A 
O 
<= 
bh 
Ola 
<i< 
— fa] sj 
OlLaia 
—_ 
NPola 
aloo 
N 
OS) 
Jl 
a | co 





fe] 
< 


operating characteristics, Ta = 25°C 





PARAMETER TEST CONDITIONS | TYP] UNIT 
Cod Power dissipation capacitance No load | 50| pF | 
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PARAMETER MEASUREMENT INFORMATION 


| | eames 
From Output Test | | OV 
Under Test I Point lq— tw — | 
T 


C. = 50 pF | 
jes N sae A) Low-Level ~~ \| | Voc 
| ———0V 
LOAD CIRCUIT 7 VOLTAGE WAVEFORMS 
PULSE DURATIONS 
oS Vec 
Input 50% * 50% 
| | , OV 
ie tPLH le tPHL 7 
==—Vcc In-Phase | ~~~ Vou 
Reference 50% O 50% | 90% = 90% N. 50% 
Input | ov utput 10% l l l 10% Vv 
pie t > | r | —> et 
1 - ie l ie I+ tPHL fg I tpl —> 7 
Data : Foe: —— OH 
input , 50% | io 90% NN 50% Out-of-Phase 90% Th, 50% 50% | 90% = 
| eet - ' 
—> Kt > et —>\ et —> tr 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
SETUP AND HOLD AND INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 


NOTES: A. Cy includes probe and test-fixture capacitance. 
B. Phase relationships between waveforms were chosen arbitrarily. All inout pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 6 ns, tf = 6 ns. | 
. Forclock inputs, fmax is measured when the input duty cycle is 50%. 
. The outputs are measured one at a time with one @ input transition per measurement. 
. tpLH and tpy are the same as tog. 


mod 


Figure 1. Load Circuit and Voltage Waveforms 
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@® Contain Six Flip-Flops With Single-Rail SN54HC174 ... JOR W PACKAGE 
Outputs SN74HC174...D OR N PACKAGE 
(TOP VIEW) 


@ Applications Include: 
— Buffer/Storage Registers 
—- Shift Registers 
— Pattern Generators 


@ Package Options Include Plastic 
Small-Outline (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 





description 
SN54HC174...FK PACKAGE 
These monolithic positive-edge-triggered D-type (TOP VIEW) 


flip-flops have a direct clear (CLR) input. 


: O 
Information at the data (D) inputs meeting the = : Z £ S 


setup time requirements is transferred to the 
outputs on the positive-going edge of the clock 
(CLK) pulse. Clock triggering occurs at a 
particular voltage level and is not directly related 
to the transition time of the positive-going edge of 
CLK. When CLK is at either the high or low level, 
the D input has no effect at the output. 


The SN54HC174 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HC174 is characterized for NG = No inteinakeonneGicn 
operation from —40°C to 85°C. 





FUNCTION TABLE 
(each flip-flop) 








PRODUCTION DATA information is current a8 of publication date. Copyright © 1996, Texas Instruments Incorporated 


Products conform to specifications per the terms of Texas Instruments 


tating of iia Production processing does not necessarily Include te TEXAS 
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logic symbolt 





T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 


logic diagram (positive logic) 





To Five Other Channels 


Pin numbers shown are for the D, J, N, and W packages. 


absolute maximum ratings over operating free-air temperature range* 


Supply voltage range, VOC... eee cece cece cece eee eee eee eneeeteenees caer naases -0.5Vto7V 
Input clamp current, Ij (Vj<O or Vj >Voc) (See Note 1)... cece eee ce cette ee eee ene +20 mA 
Output clamp current, lox (Vo <0 Or Vo > Voc) (See Note 1)... ccc cece cece cette teen eens +20 mA 
Continuous output current, Io (Vo =O tO Voc) «0. cece ccc cece eee e eee e eee e teen eee e eee eees +25 mA 
Continuous current through Voc Or GND .......... cece eee etn e cette eee neeeenes +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package .................... 1.3 W 

, N package .............. ee eaee 1.14W 
Storage temperature range, Tgtg ..----- eee eee ee eee eee cela oer imid's earcra seit see nea —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conanons: is not 
implied. magento to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voitage ratings may be exceeded if the input and output current ratings are observed. 

: The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions 


Supply voltage 


Voc=2V 
Voc =4.5V 
Voc =6V 
Voc=2V 
Voc =4.5V 
Voc =6V 






1.5 
3.15 









VIH High-level input voltage 3.15 

















VIL Low-level input voltage 





ee 

Oololojo ho 
< 

> 

olo io 















VI Input voltage CC 0 a 
Vo Output voltage Voc 0 Voc Dan CE) a 
Voc =2V 0 1000 0 1000 | 











oO 


Voo=4sv | 0 sf 0 600 
voo=6V 2 


electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
SN54HC174 | SN74HC174_ 
| PARAMETER | TesTconomons | TesTconomons 
TYP _MAX a wee RA 


191.908 
Vi= Vin or Vi 596.090 
gawd 308 43 


Input transition (rise and fall) time 





© 







TA Operating free-air temperature 













ioH= 52 mA 54858 


Vi= Vin orViL 20010. 


ee Sa TT SON 
[16g [wi=Vocero, o-0 +s 
ek ee RSENS CCS 


: 
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timing requirements over recommended operating free-air temperature range (unless otherwise 
note 


_ | | Ta = 25°C | SN54HC174 | SN74HC174 
x 4 aN MA MN MAX TWIN WAT UNIT 


Clock frequency 


ee 

| avi eof 20 | 00 

CLK high or low p4sv{ ie | eT 
ae 











fclock 






Pulse duration 










- eee 
Setup time before CLKT | 





CLR inactive 








Hold time, data after CLKT _ 


switching characteristics over recommended operating free-air temperature range, C; = 50 pF 
(unless otherwise noted) (see Figure 1) 





| ao 
owe | odin [eat forte 
V 





c= >= 
Dow |» fe 
+ | of» & 


operating characteristics, Ta = 25°C 
PARAMETER TEST CONDITIONS TYP | 


Cod Power dissipation capacitance per flip-flop | 
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PARAMETER MEASUREMENT INFORMATION 


== NCC 
High-Level 
Pulse 50% 50% 
From Output Test | | OV 


Under Test Point | _ } 
CL = 50 pF 
(ues Note A) Low-Level | | Vcc 
= Pulse 50% 50% 
: ———0V 
LOAD CIRCUIT VOLTAGE WAVEFORMS 
PULSE DURATIONS 
eee oe Voc 
Input 50% 50% 
: | OV 
+ teLy > le tPHL > 


| 
—=- Voc In-Phase | ea Ton 
Input | ag utput 10% ¥ | | 10% y 
OL 
tf 


| 
| 
| 
>4¢— th — | 
i tou ” I tp. It tpLH > 


——— Veo V 

Data | OH 
input , 80% V | 9 al XK 50% Out-of-Phase 90% 1% 50% 50% 4, 90% 

10% | | 10% OV Output l 10% 10% ies V6), 

| | 
>| et Hy et > eh he 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
SETUP AND HOLD AND INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 


NOTES: A. Cy includes probe and test-fixture capacitance. . 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, t, = 6 ns, tf = 6 ns. 
. For clock inputs, fmax is measured when the input duty cycle is 50%. 
. The outputs are measured one at a time with one input transition per measurement. 
. tPLH and tpH are the same as tog. 


mogd 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54HC175, SN74HC175 
QUADRUPLE D-TYPE FLIP-FLOPS 
WITH CLEAR 


SCLS299 — JANUARY 1996 





@ Contain Four Flip-Flops With Doubie-Rall SN54HC175... J OR W PACKAGE 
Outputs SN74HC175 ... D, N, OR PW PACKAGE 
(TOP VIEW) 


@ Applications Include: 
— Buffer/Storage Registers 
~ Shift Registers 
— Pattern Generators 


@ Package Options Include Plastic 
Small-Outline (D), Thin Shrink 
Smail-Outline (PW), and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 





description SN54HC175 .... FK PACKAGE 
(TOP VIEW) 


These monolithic positive-edge-triggered D-type 
flip-flops have a direct clear (CLR) input. The 
’"HC175 feature complementary outputs from 
each flip-flop. 


Information at the data (D) inputs meeting the 
setup time requirements is transferred to the 
outputs on the positive-going edge of the clock 
(CLK) pulse. Clock triggering occurs at a 
particular voltage level and is not directly related 
to the transition time of the positive-going edge of 
CLK. When CLK is at either the high or low level, 
the D input has no effect at the output. 


The SN54HC175 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HC175 is characterized for 
operation from —40°C to 85°C. 





NC — No internal connection 


FUNCTION TABLE 
(each flip-flop) 


INPUTS OUTPUTS 
Ter cuK p | 






L X L 
H T 
H i} 
H L 








PRODUCTION DATA information is current as of publication date. Copyright © 1996, Texas Instruments Incorporated 
Products conform to specifications per the terms of Texas instruments th 


standard warranty. Production processing does not necessarily include EXAS 
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SCLS299 - JANUARY 1996 


logic symbolt 





T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, PW, and W packages. 


logic diagram (positive logic) 





To Three Other Channels 
Pin numbers shown are for the D, J, N, PW, and W packages. 


absolute maximum ratings over operating free-air temperature range+ 


Supply voliage range, VGC. sec0c0s et lenticcaeeeonsatpieeaihy dees eek ews atadeacanes -~0.5Vto7V 


Input clamp current, ly (Vj <0 or Vj > Voc) (see NOUG 4)” wcsia bh eadaniiseantw waesan ihe Vee deus +20 mA 
Output clamp current, lox (Vo <0 or Vo > Voc) (See Note 1) 2... cece cece eee eee eee eee +20 mA 
Continuous output current, Iq (VQ =OtOVeC) «cece eee eter teen eee eee e eee nees +25 mA 
Continuous current through Voc Or GND .... 2... eee cece eee e eee eee e teen eeeees +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package ............... Sibans 1.3W 

N package ..............0ce0e. 1.1 W 

PW package ...............66. 0.5 W 
Storage temperature range, Tsig .------ eee eee eee eee eens PO ee eee ree —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions 


SN54HC175 SN74HC175 
[MIN NOM MAX] MIN NOM MAX] ~~ 


Tog Suppywtage—SSCSC~“~S*—“‘—*‘S*S‘“‘“‘<;7CS;7TCSC*dTSt 8 fe 
oc-sv | 42SC~=—<~sdCSC*S 




















VIH High-level input voltage 











VIL Low-level input voltage 









V| 
VO 


Input voltage 
Output voltage 









Input transition (rise and fall) time 








| 
< 
Q 
2) 
| 
< 
Q 
QO 





TA Operating free-air temperature 








electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
SN74HC175 


PARAMETER TEST CONDITIONS 
MIN TYP_MAX| MIN MAX 


191,996 
Ion = -20 uA 444498 
Vou [Vi= Vin orvin so san -+| s9 | 69 | 


UNIT 





HoH=-5.2mA | 6V] 548 58 | 52 54 

VoL Vi = VIH oF VIL V 
Hlop=52mA | GV 05 0.26] 0.8 

pn MieVogoro TY tt #100 | 1000) #1000 nA 
Plog [Vi=Vocor®, lo=0 | OV teo[ 80 
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timing requirements over recommended operating free-air temperature range (unless otherwise 
note | | | 


TA = 25°C SN54HC175 SN74HC175 
[MIN MAX| MIN MAX| MIN MAX] 


folock Clock frequency 







CLR tow rasv] 16 | 24 | 20 

sees Tev| 4 | 20) 
07 ee ee 

pxineme Flare Pa 

CS 






Setup time before CLKT 





| 








Hold time, data after CLKT 


foo [160125 

rasv] 20 [0 | 25 

ev) 7] =| a | 
CLR inacti 


switching characteristics over recommended operating free-air temperature range, C; = 50 pF 
(unless otherwise noted) (see Figure 1) | 


FROM TO Ta = 25°C © SN54HC175 | SN74HC175 
PARAMETER UNIT 
[arawever | guru | couteur | YO° [aan pep RAR Wa WA 


Cav] 6 2 | | 5s | 
Tasv[ a1 60 fai) dM 
Tev]| so +) = | 2 








7 
| 58 150] 255 190 
CLK ay  [asvp 6 of st 
EE) 1 
ef fm ) | 


operating characteristics, Ta = 25°C 








PARAMETER TEST CONDITIONS UNIT 
Cod Power dissipation capacitance per flip-flop — | Noload = [80 pF 
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PARAMETER MEASUREMENT INFORMATION 


== VCC 
High-Level 
Pulse 50% 50% 
From Output Test | | OV 


Under Test | Point le— ty — 
fl 


Cy = 50 pF 
ie aid A) Low-Level | | Vec 
Pulse 50% 50% 
Ss 
LOAD CIRCUIT VOLTAGE WAVEFORMS 
PULSE DURATIONS 
iain ee Voc 
input 50% 50% 
: | OV 
+ tPLH 7 le (PHL ae 

Reference 50% —— Vee In-Phase | I 90% 90% WN! png, VOH 

ni : Output | fey | SN son 
OV VOL 

| —p -t —p et 

le toy Pe— th —O | r | f 

[eee ~ I¢ tpHL se I¢- tpl —>| : 

Data wn eee OH 

input , 80% f | oe me N 50% Out-of-Phase 90% N 50% 50% #4 0% 
10% | | 10% oy Output 10% 10% +—— VoL 

| | ; 
—>| eb —r et —> 4 —> et 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
SETUP AND HOLD AND INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 


NOTES: A. Cy includes probe and test-fixture capacitance. 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, t, = 6 ns, tf = 6 ns. 
. For clock inputs, fma x is measured when the input duty cycle is 50%. 
. The outputs are measured one at a time with one input transition per measurement. 
. tpLH and tpH, are the same as tpg. 


mod 


Figure 1. Load Circuit and Voltage Waveforms 
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@ Single Down/Up Count-Control Line SN54HC191... JOR W PACKAGE 
SN74HC191...D OR N PACKAGE 
@ Look-Ahead Circuitry Enhances Speed of (TOP VIEW) 


Cascaded Counters 
@ Fully Synchronous in Count Modes 


@® Asynchronously Presettable With Load 
Control 


@ Package Options Include Plastic 
Small-Outline (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 





description SN54HC191... FK PACKAGE 


The ’HC191 are 4-bit synchronous, reversible, conve) 
up/down binary counters. Synchronous counting 
operation is provided by having all flip-flops 
clocked simultaneously so that the outputs 
change coincident with each other when 
instructed by the steering logic. This mode of 
operation eliminates the output counting spikes 
normally associated with asynchronous (ripple- 
clock) counters. 


The outputs of the four flip-flops are triggered on 
a low-to-high-level transition of the clock (CLK) 
input if the count-enable (CTEN) input is low. A 
high at CTEN inhibits counting. The direction of . 
the count is determined by the level of the Ne Nemiomal connection 
down/up (D/U) input. When D/U is low, the counter 

counts up, and when D/U is high, it counts down. 


These counters feature a fully independent clock circuit. Change at the control (CTEN and D/U) inputs that 
modifies the operating mode have no effect on the contents of the counter until clocking occurs. The function 
of the counter is dictated solely by the condition meeting the stable setup and hold times. 








These counters are fully programmable; that is, each of the outputs can be preset to either level by placing a 
low on the load (LOAD) input and entering the desired data at the data inputs. The output changes to agree with 
the data inputs independently of the level of CLK. This feature allows the counters to be used as modulo-N 
dividers by simply modifying the count length with the preset inputs. 





Two outputs are available to perform the cascading function: ripple clock (RCO) and maximum/minimum 
(MAX/MIN) count. MAX/MIN produces a high-level output pulse with a duration approximately equal to one 
complete cycle of the clock while the count is zero (all outputs low) counting down, or maximum (9 or 15) 
counting up. RCO produces a low-level output pulse under those same conditions, but only while CLK is low. 
The counters can be easily cascaded by feeding RCO to CTEN of the succeeding counter if parallel clocking 
is used, or to CLK if parallel enabling is used. MAX/MIN can be used to accomplish look ahead for high-speed 


operation. 


The SN54HC191 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74HC191 is characterized for operation from —40°C to 85°C. 
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logic symbolt 
GTEN CTRDIV16 
b/U M2[DOWN]  2(CT=0) Z6 MAX/MIN 
M3 [UP] 3(CT=15) Z6 
CLK 
RCO 
LOAD 
A Qa 
B QB 
Cc Qc 
D Qp 





t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 
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logic diagram (positive logic) 





SW excess te : 12 MAX/MIN 
aren —4 err =i ens 
piu — pt ey i 
eet Coy | 
ues 
Hp 
8 aoe: —|—_——~— rom ne 
ii Sr De ” 
—d 
Te I freee 
ct aan & Bnet 





.) 


: Suit ——t 
piesa yr It Ry, Qc 
y op iBore) 
- ett tt 


ition DELEe # ° 


Pin numbers shown are for the D, J, N, and W packages. 
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typical load, count, and inhibit sequence 
The following sequence is illustrated below: 
1. Load (preset) tobinary13 
2. Count up to 14, 15 (maximum), 0, 1, and 2 
3. Inhibit | 
4. Count down to 1, 0 (minimum), 15, 14, and 13 


SPIER Pe | ISAC PG mw A AAS 


Inputs eer cae cae can Ga GREED GNND GED SERED GERD GENEID GRENDD GENE GENS GeNENS ANID GENES GOED CANNED GINID GEAD CUNRAY SHEED GUE coe 


Qa | 
! | 
Data QB an | | 
Outputs pee | | | 
Cc l | | 


14 15 oO 1 2 2 1 0 15 14 18 


| 13 | 

{}— Count Up sla Line Count Down —+| 
‘ ; Inhibit 

Load 
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absolute maximum ratings over operating free-air temperature ranget 


Supply vollage:rande, Vee: 4é.ciewctegnteeeteissaieedaad Gaede a vhdeseannseeetateas —-0.5Vto7V 
Input clamp current, lq (Vj <0 or Vj >Vec) (See Note 1) 2... eee cece eee eee eee ee +20 mA 
Output clamp current, lox (Vo <0 or Vo >Vcc) (See Note 1)... eee ee +20 mA 
Continuous output current, lo (VQ =OtO Voc) .... cece eee eee eee ete teens +25 mA 
Continuous:current through Voce 07 GND: 2.6 2i.ceccccinewei ree tts sede tob beer ese de teeos wees +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package .................... 1.3 W 

N PACkKAge ess h:2.sn deca eea-es 1.1W 
Storage temperature range, stg -.--- ee reece eee teen teen eter e eens —65°C to 150°C 


Tt Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not . 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions 






[__SNSaHC1e1 | _SNT4HCI01__ 
[MIN NOM MAX| MIN NOM MAX| | 
ST 
Woc=45v | ais Sd SS™~—SSCV 
Woc=6v «| 42S*~é~‘“‘;*dC:*SC*~*‘“‘*~*S 
Nogsev [ote 
Ce a SAE 
vi__Inputvotage—=Ss*=“‘éS]~#s;*™#™~#~™$§4S*~S;C~;C;CSCS*é‘aMS”*é‘”*‘“<s*é‘“‘*‘ GSYSCO™*“‘ S*‘“‘CNC#C#‘WCGSYSCO=C*d 
[Vo Outputvotage—=Ss=“‘é(S!™!#;#!OUOU#~wOUO~~C~ds~S~C*étS*~‘“;‘ GGi#YSCO*“CNSC*‘“‘C#CG@#dSC’~=*d' 
eee a a 

| 


t If this device is used in the threshold region (from Vj, max = 0.5 V to Vinmin = 1.5 V), there is a potential to go into the wrong state from induced 
grounding, causing double clocking. Operating with the inputs at ty = 1000 ns and Vcc = 2 V does not damage the device; however, functionally, 
the CLK inputs are not ensured while in the shift, count, or toggle operating modes. 














VIH High-level input voltage 


















i=) 


VIL Low-level input voltage 





oO 
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tt Input transition (rise and fall) time 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


__TA= 25°C | SN54HC191 | SN74HC191 
PARAMETER TEST CONDITIONS Voc ae rn wax wna 


191,996 
loH=-20 uA 408 
Vy = ViH or Vit 5.9 5.999 


i=—4mA_| asv] o08 43+ a7 
jou=s2ma [ev sas 3852 
0.002 


sv] 001 ox ar} 
= Vin orVi ao 
iou=4 mA air 02st oat oss] 
iol = 52 mA {— a a CT 
ofa 













= Voc or0 +0.1 + 00 Ht 000 | 1 000 | 
=Voc or0, 
eR 2Vw6V oer 


uA 


a 
& 
aS 
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timing requirements over recommended operating free-air temperature range (unless otherwise 
note 


Ta = 25°C | SN54HC191 | SN74HC191 
ee si 


Pav] 9 af of oi Miz 


0 19 
150 



















folock Clock frequency 





LOAD low 





















tw Pulse duration 


CLK high or low 
Data before LOADT 


CTEN before CLKT 


Setup time 





tsu 


D/U before CLKT 


LOAD inactive before CLKT 


Data after LOADT 


th Hold time CTEN atter CLKT Tasv[]_5 | s+) 8 


D/U after CLKT 
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switching characteristics over recommended operating free-air temperature range, C; = 50 pF 
(unless otherwise noted) (see Figure 1) 


[Ta=256 | SNSAHG101 | SN74HCTOr | 

aT waX| MIN Max Mn wax] ONT 
Peav[ «2s | 28 | 33 

: 21 42 4 MHz 
ee 


10 26a| —se8| 200 
[ORD aya [a 


A, B, C, or D 
, | 
maxmin [asv> 980] 76 _——=a | 
so 43{ esi SC 
102226 sap 285, 
| oo A 7 -) Ta 
- | | ov; 8 
aia] 28a =a. 
R 









—_ 
~J 
















waxmn [asv] 24 sep sa sa 
50192 
CO F 


Sf 


operating characteristics, Ta = 25°C 


| PARAMETER TEST CONDITIONS UNIT 
Cyog Power dissipation capacitance | Noload =| 50| pF 
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PARAMETER MEASUREMENT INFORMATION 


; ) a2 NCC 
High-Level 
Pulse oo 50% 
From Output Test | OV 


| 
Under Test Point i ty = 
C. = 50 pF 
T rh ae A) Low-Level | | Vec 
* Pulse 50% 50% 
= ———0V 
LOAD CIRCUIT VOLTAGE WAVEFORMS 
PULSE DURATIONS 
Sea a ae Vec 
Input 50% 50% 
! | OV 
‘+ tPLH a le tPHL sid 
——Vec In-Phase | | ,, YOH 
aaa fl 50% Gutput | 50% ae % l 90% IN. 50% 
p | aa 10% | = 1 Voy 
| —> = t le— tf 
le- t th — > = 
! su oi+— | ee Me tPHL ag (* tPLH ama! " 
Data eqn OH 
Input , 90% | | 90% oe | 50% Out-of-Phase 90% |" 50% 50% 7) 90% 
nput 40% 10% 9 % ff | 
( 20V Output 1. 10% 10% Vv 
| | | | | f—— VOL 
—> et —>| et —p tt —p> it 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
SETUP AND HOLD AND INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 


NOTES: A. Cy, includes probe and test-fixture capacitance. 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by goneatcr having the following 


characteristics: PRR < 1 MHz, Zo = 50 Q, t, = 6 ns, tf = 6 ns. 
For clock inputs, fmax is measured when the input duty cycle is 50%. 
. The outputs are measured one at a time with one input transition per measurement. 


. tp_H and tppH_ are the same as tog. 


Figure 1. Load Circuit and Voltage Waveforms 


moo 
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Look-Ahead Circuitry Enhances Cascaded SN54HC193 ... JOR W PACKAGE 
Counters SN74HC193 ... DOR N PACKAGE 


(TOP VIEW) 


Fully Synchronous in Count Modes 


Parallel Asynchronous Load for Modulo-N 
Count Lengths 

Asynchronous Clear 

Package Options Include Plastic 
Small-Outline (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 





description SN54HC193.... FK PACKAGE 


The ’HC193 are 4-bit synchronous, reversible, (TOP VIEW) 


up/down binary counters. Synchronous operation 
is provided by having all flip-flops clocked 
simultaneously so that the outputs change 
coincidentally with each other when so instructed 
by the steering logic. This mode of operation 
eliminates the output counting spikes normally 
associated with asynchronous (ripple-clock) 
counters. 


The outputs of the four flip-flops are triggered on 
a low-to-high-level transition of either count 
(clock) input (UP or DOWN). The direction of 
counting is determined by which count input is NC — No internal connection 
pulsed while the other count input is high. 





All four counters are fully programmable; that is, each output may be preset to either level by placing a low on 
the load (LOAD) input and entering the desired data at the data inputs. The output changes to agree with the 
data inputs independently of the count pulses. This feature allows the counters to be used as modulo-N dividers 
by simply modifying the count length with the preset inputs. 


A clear (CLR) input has been provided that forces all outputs to the low level when a high level is applied. The 
clear function is independent of the count and LOAD inputs. 





These counters were designed to be cascaded without the need for external circuitry. The borrow (BO) output 
produces a low-level pulse while the count is zero (all outputs low) and DOWN is low. Similarly, the carry (CO) 
output produces a low-level pulse while the count is maximum (9 or 15) and UP is low. The counters can then 
be easily cascaded by feeding BO and CO to DOWN and UP, respectively, of the succeeding counter. 


The SN54HC193 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74HC193 is characterized for operation from —40°C to 85°C. 





PRODUCTION DATA information Is current as of publication date. 


Copyright © 1996, Texas Instruments Incorporated 


Products conform to specifications per the terms of Texas Instruments 


standard warranty. Production processing does not necessarily include y} 
testing of all parameters. 0 EXAS 
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logic symbolt 


CT-0 CTRDIV16 





Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 
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logic diagram (positive logic) 
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Pin numbers shown are for the D, J, N, and W packages. 
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typical clear, load, and count sequence 
The following sequence is illustrated below: 
1. Clear outputs to 0 
2. Load (preset) to binary 13 
3. Count up to 14, 15, carry, 0, 1, and 2 
4. Count down to 1, 0, borrow, 15, 14, and 13 


oe 3 
a 
Data . —t+ —— ee ee ee ee ee we eee ee ie oe 
TI 
al 
ofeum| 


Inputs 


UP 
DOWN 
Qa | 
QB = | 
Data — : | | | 
Outputs aid 
Qc 


Qp 


Clear Paes 


NOTES: A. CLR overrides LOAD, data, and count inputs. 
B. When counting up, count-down input must be high; when counting down, count-up input must be high. 
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absolute maximum ratings over operating free-air temperature rangeT 


Supply voltage rande; Vcc. o1c<es oe udecdesivnns ncundaestacwimiakenebateienesereswnade -0.5Vto7V 
Input clamp current, liq (Vj <O or Vj >Voc) (See Note 1)... cece cece cee erence eee eee +20 mA 
Output clamp current, lox (Vo <0 or Vo > Voc) (See Note 1)... cece cece cece +20 mA 
Continuous output current; Io: (VG = 010 VGGE) .c.6. neck cise sence esate cere eteeacewee ees +25 mA 
Continuous current through Voc or GND ........ 2 eee eee erent eee eens +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package .................... 1.3W 

N PaCKaGe: .ibcecsa Se eadon esas 1.14W 
Storage temperature range, Tsig ----- eee eee eee teen een eee eee eee —65°C to 150°C 


Tt Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions 






[ SNeaHcies | __ SN74HCt09 
[MIN NOM MAX] MIN NOM MAX] — 
Supply voltage | ea a ae Se ee ee 

Voo=2V —— 






















Noo=zv fo e5[ 0 

V 
CE AARNE UG MINE AC NIN" 
[vo Outputvotage SSCS Vo | Vf 
CT A COR) 

"iq Operating eoairtomporature——SSSCSC~*~“~*~“~*~‘“‘dtCSSCSC*“‘“‘*YCWOC~*~*~‘éaidYSC 


¥ If this device is used in the threshold region (from Vj max = 0.5 V to Vipmin = 1.5 V), there is a potential to go into the wrong state from induced 
grounding, causing double clocking. Operating with the inputs at tt = 1000 ns and Vcc = 2 V does not damage the device; however, functionally, 
the CLK inputs are not ensured while in the shift, count, or toggle operating modes. 


VIH High-level input voltage 











VIL Low-level input voltage 















tt Input transition (rise and fall) time 








wi TEXAS 
INSTRUMENTS 


POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 5-269 


SN54HC193, SN74HC193 
4-BIT SYNCHRONOUS UP/DOWN COUNTERS 
(DUAL CLOCK WITH CLEAR 


CLS122A — DECEMBER 1982 — REVISED JANUARY 1996 


electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
[Ta=25°C | SNSaHG109 | SN74HCI09 | 
UNIT 


PARAMETER TEST CONDITIONS Voc | 
MIN__T¥P_MAX| MIN _MAX| MIN MAX 


19 1.996 
lOH = -20 uA 444.499 
VOH 1 Vp = Vin or VIL 






[ev] 60 sof se | se +d;sv 
i= 4 mA 398 43~—~«|~ ai 
IOH = -5.2 mA 548 5.8 


0080; 
lo =20 uA 200104 
vor |W=Vinorvin 000104 V 







flou=4ma | a5v[_osr ozs] oa) 09 
[a evecero Sd) tos a0] st000] 1000 na 


timing requirements over recommended operating free-air temperature range (unless otherwise 















note 
Ta =25°C | SN54HC193 | SN74HC193 
| [MIN MAX| MIN MAX| MIN MAX] 
0 42) 0 26) 0 33 








017] MMe 


fclock Clock frequency 




















av a0 [eo | 0 
OLR toh rasv] 2a] a6 da 
Cevp a at 
av] 20 [e080 
tw Pulse duration LOAD low }45v{ 24 | 36 | 30 | 
i] ea Ca 
UP oF DOWN igh or ow Casv] 2a | 36 | 0 
Cevp ar 
av] io | tes | a0 
Data before LOAD inactive /45V{ 22 | 33 | 28 | 
Tv] ie a8 
avy oes 
tsy Setup time CLR inactive before UPT or DOWNT }45vi] 22 | 33 #+x-| 28 | 
ev] eee 
avp no esa 
LOAD inactive before UPT or DOWNT P45v{ 22 | 33 £x| 28 | 
eT) a 
th Hold time Data after LOAD inactive (45V; 5 #| 5& | 5 | 
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switching characteristics over recommended operating free-air temperature range, C, = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM TO Ta = 25°C | SN54HC193 | SN74HC193 
PARAMETER UNIT 
[anaweren | (ouTPUT) MIN TYP WAX] MIN MAX| MIN MAX’ 


£ 


£ 


(ee) 
oj — 
Gio 


a 
— 


110 
wevp ee) 
613 


19 
16 





operating characteristics, T, = 25°C 


PARAMETER TEST CONDITIONS ; TY 
Coc Power dissipation capacitance 


VU 
Cc 
= 
= 





on 
alg 


pF 
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PARAMETER MEASUREMENT INFORMATION 


| ——— Vcc 
| | High-Level 
| | | Pulse 50% 50% 
From Output Test | | ov 


Under Test Point ; le— ty — 
CL = 50 pF | : Vec 
(see Note A) Low-Level 50% at 509, 
— Pulse oe! nae OV 
~ LOAD CIRCUIT VOLTAGE WAVEFORMS 


PULSE DURATIONS | 


SSS Vec 
Input 50% 50% 
| | OV 

Vec | | VOH 

mae In-Phase nae 

Reference 50% re) | 50% | 90% | il I. 50% 
Input a utput 10% | | 10% y 

OL 

f 


Ie toy Pe th — 


Lc aeitaee. AF V 
Input 80% 4| 90% 80% N 50% Out-of-Phase 90% \ 50% 50% 4 90% 
10% | | 10% OV Output | 10% 10% coy 
) | , 19 OL 
et —> et —> tf —> tr 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 


SETUP AND HOLD AND INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 


NOTES: A. Cy includes probe and test-fixture capacitance. . 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 6 ns, tf = 6 ns. 
. Forclock inputs, fmax is measured when the input duty cycle is 50%. 
. The outputs are measured one at a time with one input transition per measurement. 
. tPLH and tp are the same as tog. 


mogd 


Figure 1. Load Circuit and Voltage Waveforms 
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@ 3-State Outputs Drive Bus Lines or Buffer SN54HC240 ... JOR W PACKAGE 
(TOP VIEW) 
@ High-Current Outputs Drive up to 15 LSTTL 


Loads 


@ Package Options Include Plastic (DW) and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 


description 


These octal buffers and line drivers are designed 
specifically to improve both the performance and 
density of 3-state memory address drivers, clock 
drivers, and_ bus-oriented receivers and 
transmitters. The ’HC240 are organized as two SN54HC240... FK PACKAGE 
4-bit buffers/drivers with separate output-enable (TOP VIEW) 

(OE) inputs. When OE is low, the device passes 
inverted data from the A inputs to the Y outputs. 
When OE is high, the outputs are in the 
high-impedance state. 


The SN54HC240 is characterized for operation 
over the full military temperature range of —55°C 
to 125°C. The SN74HC240 is characterized for 
operation from —40°C to 85°C. 








FUNCTION TABLE 
(each buffer/driver) 


INPUTS OUTPUT 
(oF A UY 


L H L 
L L H 
H X Z 








PRODUCTION DATA information Is current a8 of publication date. Copyright © 1996, Texas Instruments Incorporated 


Products conform to specifications per the terms of Texas Instruments 


Henle abe ita processing does not necessarily include vis TEXAS 
INSTRUMENTS 


POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 5-273 


SN54HC240, SN74HC240 
OCTAL BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 


SCLS128A — DECEMBER 1982 - REVISED JANUARY 1996 


logic symbolt 
10E 


1A1 
1A2 
1A3 
1A4 


1Y1 2A1 
1Y¥2 2A2 
1Y3 2A3 
1¥4 2A4 


2Y1 
2Y2 
2Y3 
2Y¥4 





t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 


logic diagram (positive logic) 


1Y1 oA 2Y1 


1A2 


1Y2 2A2 2Y2 


1A3 


1Y3 2A3 2Y3 


1A4 





1¥4 9A4 2Y4 





absolute maximum ratings over operating free-air temperature ranget 


Supply VOlage range: VGC wicscc cies castewneresceceawi te ceuaeen tweet eesece hee dan —-0.5Vto7V 
Input clamp current, I\x (Vj<O or Vi >Voc) (See Note 1) 6... cece ccc cece eee eens +20 mA 
Output clamp current, Iox (Vo <0 or Vo > Vcc) (See Note 1) 1... cece eee +20 mA 
Continuous output current, Io (Vo =O tO VOC) cece cece eee e tee te teen tet e nee e ee eeee +35 mA 
Continuous current through Voc Or GND .........0 2. cece een e ete e ene e ene +70 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DW package .................. 1.6W 

N package .............-0.eee: 1.3 W 
Storage temperature range, Tgtg -.------ cece eee eee eee teen eet e teen tees —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voitage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions 


[ snsaHcz40 | _ SN74HC240 
[MIN NOM MAX| MIN NOM Max] ~” 


[ec Supyvotage—SCSC—“—S~“‘“‘“‘;7CS;SCSSSSC*dTCt fe 
V 
Moo=2v =f 0S SSC=« 
Nognesv [0 as [ os] 


















VIH High-level input voltage 




















© 


VIL Low-level input voltage 


© 







Vi Input voltage 0 Voo a ee 
Vo ___Output voltage 0 Veco] 9 Voc VV 








rT a] a CT 


electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
TA = 25°C | SN54HC240 | SN74HC240 
TEST | TEsrconomons UNIT 
SO 


19 1008 [19 [19 
loH=-20 uA a4 aaa | 4a iD aa 
Vi= Vin OrViL 59 5900 | sa | 69+ v 


oO 










Input transition (rise and fall) time 










TA Operating free-air temperature 













} PARAMETER 








g08 43 ~~; 
EEE 54g 58 | 62 | 534 


lol =201A 
Vor |i=Vivorvi V 
A 
Tia 
oF 


flou=6ma | 45v] 047 028] oa] 001 

flou=78ma [ev] 015026] oa] 0a" 
a evegeroSS —osss00f roof 1000 
[167 [Vo=VecroSS—~—~sS ev spp 
[co [wi=Vocora, to-0——O«dYSC ov SSC—YSCOC*~*~‘ OY CSC 
A 5S 2) ) ) 
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SN54HC240, SN74HC240 
OCTAL BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 
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switching characteristics over recommended operating free-air temperature range, C; = 50 pF 
(unless otherwise noted) (see — 1) 


FROM Ta = 25°C | SN54HC240 | SN74HC240 
PARAMETER 
[rarawener | gnu courPun 0 Paar aoe ee ee 





switching characteristics over recommended operating free-air temperature range, C; = 150 pF 
(unless otherwise noted) (see da aia 1) 






FROM Ta = 25°C | SN54HC240 | SN74HC240 
PARAMETER 
[arawener | qput (ouTPUT MIN TYP _WAX| MIN MAX| MIN MAX! 








Pav] 7 wof 226] 190 
ff ea 
ev] 13 26f ssf a 
[ev] 100 a00f 00] 260 
eee 
| 


Tev> sot PC 
y  [asv[ oe 
Pevy 3 asf Sa 

Cunt 








operating characteristics, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 
Cyc Power dissipation capacitance per buffer/driver [——Noload | a8] pF 
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PARAMETER MEASUREMENT INFORMATION 









or 
From Output Point RL ae 150 pF 
ai sai [o> [Sets 
L 
(soe Noto a) | % 82 
" 
LOAD CIRCUIT 
Re Snore ae Vec 
| | OV 
le tPLH Be i¢- tPHL a 
In-Phase_ | ——— VOH 
Output | 50% ! | ae | owe IN. 50% 
10% l l l 10% Vv OL 
| —> et | —> je—ts Output ? 
i tpH_, I tpl —>| Control cc 
50% 50% 


| VOH (Low-Level 
Out-of-Phase 90% Nk 50% 50% 7 90% Enabling) | meen am ma ae ma ae OV 
0, 
—> et —> et Output ~Voo, | -— ~Voc 
VOLTAGE WAVEFORMS co. “ahaa eo 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES peewee 4 ae VOL 


tpZH Bo aaa | 

=== VEG Out om 

put OH 
Input ; ue 4 e an N oie ¥ Waveform 2 | 50% | oe 
. | lj =OV (See Note B) | | =OV 
—P> et —Pp| ty \¢— r+ tpHz 
VOLTAGE WAVEFORM VOLTAGE WAVEFORMS 
INPUT RISE AND FALL TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 


NOTES: A. Cy includes probe and test-fixture capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, t- = 6 ns, tf = 6 ns. 

D. The outputs are measured one at a time with one input transition per measurement. 

E. tpiz and tpy7 are the same as tyjs. 

F. tpzi and tpzp are the same as ten. 

G. tPLH and tpH_ are the same as tog. 


Figure 1. Load Circuit and Voltage Waveforms 
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SNS4HCT240, SN74HCT240 
OCTAL BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 


SCLS174A —- MARCH 1984 — REVISED JANUARY 1996 





@ Inputs Are TTL-Voltage Compatible sehen ... J OR W PACKAGE 
@ 3-State Outputs Drive Bus Lines or Buffer oN? gs a PACKAGE 


Memory Address Registers 

@ High-Current Outputs Drive up to 15 LSTTL 
Loads 

@ Package Options Include Plastic 
Small-Outline (DW) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 


description 





These octal buffers and line drivers are designed 
specifically to improve both the performance and 
density of 3-state memory address drivers, clock SN54HCT240 ... FK PACKAGE 
drivers, and  bus-oriented receivers and (FOR MIEW) 
transmitters. The ’HCT240 are organized as two 
4-bit buffers/drivers with separate output-enable 
(OE) inputs. When OE is low, the device passes 
inverted data from the A inputs to the Y outputs. 
When OE is high, the outputs are in the 
high-impedance state. 


The SN54HCT240 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HCT240 is characterized for 
operation from —40°C to 85°C. 





FUNCTION TABLE 
(each buffer/driver) 


INPUTS OUTPUT 
(OR 


L 
H 
Z 
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OCTAL BUFFERS AND LINE DRIVERS 
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logic symbolt 
10E 20E 
1A1 1¥1 2A1 2Y1 
1A2 1Y¥2 2A2 2Y2 
1A3 1¥3 2A3 2Y3 
1A4 1¥4 2A4 2¥4 
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
logic diagram (positive logic) 
10E 20E 
1A1 1Y1 At 2Y1 
1A2 1¥2 OAD 2Y2 
1A3 1Y3 2A3 2Y3 
1A4 1¥4 2A4 2Y4 
absolute maximum ratings over operating free-air temperature range+ 
Supply voltage range, Veo... ee eee eee cece ees Nate sd aa bGes auidalatnkt paeehiweee se ieee —-0.5Vto7V 
Input clamp current, liq (Vj <O or Vj >Voc) (See Note 1)... ce eee eee teeter e teenies +20 mA 
Output clamp current, lox (Vo <0 or Vo > Vcc) (See Note 1)... cece cece cee cere e eens +20 mA 
Continuous output current, Iq (VO =OtO VEC) ..-- eee eee enn ete eee e eee e een nnees +35 mA 
Continuous current through Voc Or GND ........ eee eee eee eee eee enenees +70 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DW package .................. 1.6 W 
N DACKAGS: accieciveecseckaudedc 1.3W 
Storage temperature range, Tsig .----- cece eee e eee e terete teen eee e een ees -65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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SN54HCT240, SN74HCT240 
OCTAL BUFFERS AND LINE DRIVERS 
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recommended operating conditions 


SN54HCT240 SN74HCT240 
ee ue 


















Supply volags 45 
a 
—o 
Vo___Oulput voltage 
tt Input transition (rise and fall) time a 
Ta Operating free-air temperature | 65 125 40H 





electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


—A = 25°C SN54HCT240 | SN74HCT240 
PARAMETER TEST CONDITIONS Vcoc 
TYP_MAX| MIN” MAX 
co 
= ViH oF VIL lala 5V 
Giese 30843] 87 
ooo oat OT 
= ViH or ViL oil by 
ee oar 026] oat 088 | 
= 









= Vcc or 0 5.5V +0.1 +100 +1000] nA 
e Vecor®,  Vi=VinorVin | 5.5 +001 405{ #10] 8 | 


= Voc or 0, 









= 





T This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcc. 


switching characteristics over recommended operating free-air temperature range, Cy = 50 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER FROM TO Ta = 25°C SN54HCT240 | SN74HCT240 
a eS 
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switching characteristics over recommended operating free-air temperature range, C; = 150 pF 
unlee? 0 otherwise noted) (see le 1) 


PAR AMETER FROM y Ta = 25°C SN54HCT240 | SN74HCT240 
qweun | outrun | Y0 [ian rye ae] Mina MINNA 


CT) a  ) ) 
pssv[ ie se | ss | 







operating characteristics, Ta = 25°C 
PARAMETER 


Power dissipation capacitance per buffer/driver 
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PARAMETER MEASUREMENT INFORMATION 


7 Vec 


[PARAMETER | AL | CL 


From Output Polnt RL 180 OF 
pin ver ra beth 
L 
mui T Ne 
LOAD CIRCUIT 





> ets —> et 
VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES 
—— 3V Output 3V 
Input 1.3V 1.3V Control 4.3V 1.3V 
| | OV (Low-Level | ‘ : aay 
| le Enabling) 1 0 
+ tpt tpHL > 
[eos Pee F tpzL “<—+ ¢—>- tpLz 
in-Phase | lA“ 90% 90% — — “OH Output | | =Vcc 
Output | Fie | | | Lae Waveform 1 | 1.3V ! | 
OL (See Note B) 10% _ 
| —> tr | —> et | VOL 
paces (¢ tPHL ag | (¢ tpLH —> : 'PZH —— > | 
ut-of- OH eee 
Phase 90% Ne 1.3 V 13V¥, 90% Output l | 90%  YOH 
10% 10% Waveform 2 1.3V 
Output +——VOL (See Note B) | | “OV 
—P <¢—t —> r \¢——_+ tpHz 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 


PROPAGATION DELAY AND OUTPUT RISE AND FALL TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 


NOTES: A. CO, includes probe and test-fixture capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, tr = 6 ns, tt = 6 ns. 

. The outputs are measured one at a time with one input transition per measurement. 

. tp_z and tpyz are the same as tgs. 

. tpz,_ and tpzp are the same as ten. 

. tpLH and tp} are the same as tod. 


Onmo QO 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54HC241, SN74HC241 
OCTAL BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 


SCLS300 — JANUARY 1996 






@ 3-State Outputs Drive Bus Lines or Buffer SN54HC241 ... JOR W PACKAGE 
Memory Address Registers SN74HC241 ... DW OR N PACKAGE 
(TOP VIEW) 
@ High-Current Outputs Drive up to 15 LSTTL 
Loads 


@ Package Options Include Plastic 
Small-Outline (DW) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 


description 


These octal buffers and line drivers are designed 
specifically to improve both the performance and 
density of 3-state memory address drivers, clock 
drivers, and  bus-oriented receivers and SN54HC241 ... FK PACKAGE 
transmitters. The 'HC241 are organized as two (TOP VIEW) 

4-bit buffers/drivers with separate output-enable 
(10E and 20E) inputs. When 10E is low or 20E 
is high, the device passes noninverted data from 
the A inputs to the Y outputs. When 10 is high or 
20E is low, the outputs for the respective 
buffers/drivers are in the high-impedance state. 


The SN54HC241 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HC241 is characterized for 
operation from —40°C to 85°C. 








FUNCTION TABLES 


INPUTS OUTPUT 
}10E 1A | TY 

L H H 

L L L 

H X Z 

INPUTS OUTPUT 
[zor 2a | 


H H H 
H L L 
L X ra 














PRODUCTION DATA Information is current as of publication date. Copyright © 1996, Texas Instruments Incorporated 


Products conform to specifications per the terms of Texas Instruments i. 
standard warranty. Production processing does not necessarily include TEXAS 


testing of all parameters. 
INSTRUMENTS 


POST OFFICE BOX 655303 @ DALLAS, TEXAS 75265 5-285 


SN54HC241, SN74HC241 
OCTAL BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 


SCLS300 — JANUARY 1996 











logic symbolt 
10E 20E 
1A1 2A1 2Y1 
1A2 2A2 2Y2 
1A3 2A3 2Y3 
1A4 2A4 2¥4 
tT This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
logic diagram (positive logic) 
10E 20E 
1A1 2A1 2y1 
1A2 2A2 2Y2 
1A3 2A3 2Y3 
1A4 —2A4 2Y4 
absolute maximum ratings over operating free-air temperature ranget 
Supply voltage ranGG;'V GG 15 exons tive sveiaamaiee sensi ccnrtiasecwee ce eeeroteageens —-0.5Vto7V 
Input clamp current, liq (Vj <O or Vj >Voc) (See Note 1)... cece cece ec eet cece cence eee nees +20 mA 
Output clamp current, lox (Vo <0 or Vo > Vac) (See Note 1)... cece cc eee eee ee eens +20 mA 
Continuous output current, Io (Vo =O tO VOC) .. cece eee cee tee eee e nent tenet este eeneee +35 mA 
Continuous current through Voc Or GND ..... 6. eee eee eee ete e eee e eee eneeens +70 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DW package .................. 1.6 W 
N package ................005: 1.3 W 
Storage temperature range, Totg .----. eee ee cee cece eee eee e ene e cette eee ee eneeeees —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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SN54HC241, SN74HC241 
OCTAL BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 


SCLS300 — JANUARY 1996 


recommended operating conditions 


[SNeaHc2a1 | _-SN7aHICRa1 
[MIN NOM MAX| MIN NOM Max] \ 


SY SY 
v 
Woowsv sf 42 SC—~iC 
Wwocs2v~+Y 0 onto SCSC~t 

v 
Woo=45v | 0 so] 0 500 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


Ta 225°C | SNoaHG2a1 | SNTAHCaa 
PARAMETER TEST CONDITIONS UNIT 
MIN TYP _MAX| MIN MAX| MIN MAX 


191.908 
ion=-20u8 [_asv] 44 4a [a4 | 4a 
Vi= Vin oF Vi so 5000 | sa) sa +4 v 


(oH =-5mA EE 
iOH==7.8 mA 54858 Ts 


00204 
lo. = 200A 2001 04 
Vor |Vi=MiHorvin 0.00104 



















VIH High-level input voltage 














VIL Low-level input voltage 














V| 
Vo 


input voltage 
Output voltage 

















Input transition (rise and fall) time 

















Ta Operating free-air temperature 











fou=6ma | asvp 017 026] oa] 09) 

fiou=78mA [ev] 01s 026] oa] 0.391 
2S CS CT OR 
A ET SD TY 
[—1c¢[Wi=Vocer, io-o——~ evt S~S~S~—YCSSCS~* SO] SCSCi Yn 
[oO SSC~™CSOTCSd wv] 


V 
A 
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SN54HC241, SN74HC241 
OCTAL BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 


SCLS300 — JANUARY 1996 





switching characteristics over recommended operating free-air temperature range, C. = 50 pF 
(unless otherwise noted) (see Figure 1) 











FRO 70 [Ta=25°0 | SNSHO2e1 | SNTAHOZAT_ 
[MIN TYP_MAX[ MIN MAX MIN. MAX| ©. 
A y [asv[ 2 asf SC 
Pev] 1 aol] 
Pav] 60160, 225] —~—«100, 
y  [asv— 7 sof sl 
Sd Oe) ee) 
— fav[l 40 to] ——=—aas| «180 
ti y [asv— te sof |= 
Dev] ef says 
EY) ee) ) 
Y 


switching characteristics over recommended operating free-air temperature range, C; = 150 pF 
(unless otherwise noted) (see Figure 1) 


FROM To Ta = 25°C | SN54HC241 | SN74HC241 
PARAMETER 
jParaweren |e (ouTPUT) +3, MIN, TYP _WAX| MIN _MAX[ MIN MAX. 


a 
A oy Tasv[ 6 sf 
Dev] 2ef as. 

350" 


ev] t00 200} 300" 











operating characteristics, Ta = 25°C 





PARAMETER TEST CONDITIONS UNIT 
Coc Power dissipation capacitance per buffer/driver | Noload =| 85 | pF 
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SN54HC241, SN74HC241 
OCTAL BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 
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PARAMETER MEASUREMENT INFORMATION 


Jo ve sant) WM a COR 


. 
N mee ten se sae Ps 
From Output Point RL co 150 pF 


Under Test 


(see Note A) ci % - 












LOAD CIRCUIT 
ee ae Vcc 
Input 50% 50% 
| | OV 
« tPLH Ba le tpHL —> 
eee V 
In-Phase | OH 
Output | 50% ! foe 90% N. 50% 
10% | | | 10% VoL 
—> et | —p \e—t Output Voc 
t t Control 
" PHL = I+ teLH —> day. Goines sais a 
Out-of-Phase Enabling) |} — — — — — — OV 
Output +—— VoL tpZL Tae ¢—+- tpLz 
—> <¢ ft —> «Tt Output FE Veo, | =Vec 
VOLTAGE WAVEFORMS beta ah 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES (See Note B) 
tPZH Sb cers | 
P= VCC Out — — V 
put OH 
Input oe | oe ae [*q, 50% Waveform 2 } 50% | suai 
10% | | 41 10%. ov (See Note B) | | “OV 
—> et —> ¢ ft +r tPHz 
VOLTAGE WAVEFORM VOLTAGE WAVEFORMS 
INPUT RISE AND FALL TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 
NOTES: A. Cy, includes probe and test-fixture capacitance. 


A 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, t, = 6 ns, tf =6 ns. 

D. The outputs are measured one at a time with one input transition per measurement. 

E. tp_z and tpyz are the same as tgjgs. 

F. tpz, and tpzp are the same as ten. 

G. tpLH and tpi are the same as tod. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54HC244, SN74HC244 
OCTAL BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 


SCLS130A — DECEMBER 1982 — REVISED JANUARY 1996 





@ 3-State Outputs Drive Bus Lines or Buffer SN54HC244... JOR W PACKAGE 
Memory Address Registers SN74HC244...DB, DW, N, OR PW PACKAGE 
(TOP VIEW) 
@ High-Current Outputs Drive up to 15 LSTTL 


Loads 


@ Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 


description 


These octal buffers and line drivers are designed 
specifically to improve both the performance and 
density of 3-state memory address drivers, clock SN54HC244... FK PACKAGE 
drivers, and _ bus-oriented receivers and (TOP VIEW) 
transmitters. The ’HC244 are organized as two 
4-bit buffers/drivers with separate output-enable 
(OE) inputs. When OE is low, the device passes 
noninverted data from the A inputs to the 
Y outputs. When OE is high, the outputs are in the 
high-impedance state. 


The SN54HC244 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HC244 is characterized for 
operation from —40°C to 85°C. 








FUNCTION TABLE 
(each buffer/driver) 


se geal 


H 
L L L 
H X Z 
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logic symbolt 
10E 
1A1 1Y1 2y1 
1A2 1¥2 2Y2 
1A3 1¥3 2Y3 
1A4 1¥4_ 2Y4 
t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
logic diagram (positive logic) 
20E 
1¥1_ 2A1 2y1 
1¥2 2A2 2Y2 
1¥3 2A3 2Y3 
1%4 2A4 2¥4 
absolute maximum ratings over operating free-air temperature ranget 
Supply voltage range, VC .. eee eee eee cece eee eee eee eeeen ee eens aida cae a since —0.5Vto7V 
Input clamp current, lq (Vj <0 or Vj >Voc) (See Note 1)... cc ccc cece cece eee eee es +20 mA 
Output clamp current, Iox (Vo <0 or Vo > Voc) (See Note 1) 1... eee ccc cece cece eees +20 mA 
Continuous output current, Io (Vo =O tO VEG) -. cece cece cece eee e teen tenet e een eeeeees +35 mA 
Continuous current through Voc Or GND 2.0... cece cece eee eee e eee e eee e eee e eee eeeenes +70 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DB package ................6. 0.6 W 
DW package ..............505. 1.6W 
N package ...............0005- 1.3 W 
PW package ...........0eeeees 0.7 W 
Storage temperature range, Tsig .---- eee eee pee eter ete e eee e eee teen eens —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 





wi TEXAS 
INSTRUMENTS 


5-292 POST OFFICE BOX 655303 @ DALLAS, TEXAS 75265 


SN54HC244, SN74HC244 
OCTAL BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 


SCLS130A — DECEMBER 1982 —- REVISED JANUARY 1996 


recommended operating conditions 


[ SNeaHc2s4 | ~~ SN74HG24q 
[MIN NOM MAX| MIN NOM MAX] \” 


Yoo Supply volage | 
Gat 













VIH High-level input voltage 










Low-level input voltage 





VIL 











VI 
Vo 


Input voltage 
Output voltage 






Input transition (rise and fall) time 










O 





perating free-air temperature 






electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 

eae ay Ven LTAE 25°C | SNS4HC244 | SN74HC244 | 
Co [Cain Tye Max] MIN MAX! 

19 1. 


[av] 19” 1.988 
lon=-20uA [as] 4a 4.000 

VIH or Vit 
ion=78mA | 6v| sas | _s2__| 5aa__| 


Vor 59 6.900 
6V 
[av] 0.002 on z 
lor-20n8 = [_a5v[ 0.001 on 
VOL | 6V | 
loz | | A 
ICC p pA | 
Ci 













Vi = 
iu=-oma__| sav] 30843 
Vi= Vin orViL [—ev> 0.001 04 


V 

| V 
OL=OmA 017 028 
lol=7.8mA | 6V 0.15 0.26 
Vcc or 0 +0.1 +100 +1000 +1000} nA 
pF 


Vi = 
Vo=Vecord WeVinorvi 0.01308 WA 
VisVocer®, los0 +f evp SSC—i 20 
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switching characteristics over recommended operating free-air temperature range, C; = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM TO Ta = 25°C | SN54HC244 | SN74HC244 
PARAMETER / 
(NUT) (ouTPUT) mn Te _waK| WN _wax[ MN wax © 





switching characteristics over recommended operating free-air temperature range, Cy. = 150 pF 


(unless otherwise noted) (see Figure 1) 
Ta = 25°C a [SN74HG244 
A~ UNIT 


FROM TO 
PARAMETER | ae 











a] a a] 
rasv] eat 





operating characteristics, Ta = 25°C 





PARAMETER | TEST CONDITIONS | TYP | UNIT | 
Cod Power dissipation capacitance per buffer/driver No load el et 
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PARAMETER MEASUREMENT INFORMATION 











Q 
Under Test 
a 
won TNS iw tae 
= 50 ae 
= Open Open 
LOAD CIRCUIT 150 PF 
ees Vcc 
Input 50% 50% 
| | OV 
‘+ tPLH = ie tPHL ze 
In-Phase | | ——— VOH 
Output | 80% 44) 90% =| 90% N 50% 
10% l | | 10% VoL 
| —> e—tr | —> jets Output P 
Ke tpHL = i tpl —>| Control ae cc 
(+) 


Von _ (Low-Level 50% 









Out-of-Phase Enabling) [ nt OV 
Output 4+-——VoL tpZL “<—+ a tPLZ 
—> <¢ft —> —t Output /=Voec | ~Vcc 
VOLTAGE WAVEFORMS meee on 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES oon: Il 2 VoL 
tPZH a ais | 
=== VCC Out ——V 
put OH 
Input 50% if 90% 90% K | 50% rene aie | Sl 90% 
= | | | =OV (See Note B) | | ~OV 
—> «tf —> € tf +—r tpHz 
VOLTAGE WAVEFORM VOLTAGE WAVEFORMS 
INPUT RISE AND FALL TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 


NOTES: A. CO, includes probe and test-fixture capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, t, = 6 ns, tf = 6 ns. 

D. The outputs are measured one at a time with one input transition per measurement. 

E. tp_z and tpy7 are the same as tgjs. 

F. tpz_ and tpz} are the same as ten. 

G. tPLH and tpH_ are the same as tog. 


Figure 1. Load Circuit and Voltage Waveforms 
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@ Inputs Are TTL-Voltage Compatible SN54HCT244...J OR W PACKAGE 
@ 3-State Outputs Drive Bus Lines or Buffer eye aoe bila alle 
Memory Address Registers | 
@ High-Current Outputs Drive up to 15 LSTTL 10E [J 1 
Loads 1A1 [lo 
@ Package Options Include Plastic 2Y4 li3 
Small-Outline (DW), Shrink Small-Outline 1A2 [] 4 
(DB), Thin Shrink Small-Outline (PW), and 2Y3 [|] 5 
Ceramic Flat (W) Packages, Ceramic Chip 1A3 []6 
Carriers (FK), and Standard Plastic (N) and 2Y2 |} 7 
Ceramic (J) 300-mil DIPs 1A4 |} 8 
2Y1 {9 





description GND 


These octal buffers and line drivers are designed 
specifically to improve both the performance and SNS4HCT244 . . . FK PACKAGE 
density of 3-state memory address drivers, clock oes) 

drivers, and _ bus-oriented receivers and 
transmitters. The "HCT244 are organized as two 
4-bit buffers/drivers with separate output-enable 
(OE) inputs. When OE is low, the device passes 
noninverted data from the A inputs to the 
Y outputs. When OE is high, the outputs are in the 
high-impedance state. 


The SN54HCT244 is characterized for operation 
over the full military temperature range of —-55°C 
to 125°C. The SN74HCT244 is characterized for 
operation from —40°C to 85°C. 7 





FUNCTION TABLE 
(each buffer/driver) 


SE a Sura 


H 
L L L 
H X Z 
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logic symbolt 
10E 20E 
1A1 1¥1 2A1 2y1 
1A2 1¥2 2A2 2Y2 
1A3 1¥3 2A3 2Y3 
1A4 1¥4 2A4 2Y4 
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
logic diagram (positive logic) 
20E 
1¥1 2A1 2Y1 
1¥2 2A2 2Y2 
1¥3 2A3 2Y3 
1¥4 2A4 2¥4 
absolute maximum ratings over operating free-air temperature range+ 
Supply voltage rande, VGC. scsc2eesSasacdaveteseke ese eter kehwteteaeeeds Hose esed ex: -0.5Vto7V 
Input clamp current, Iq (V}<O or Vi>Voc) (See Note 1) 6... cece cece eee cece cence eee eens +20 mA 
Output clamp current, lox (Vo <0 or Vo > Voc) (See Note 1) 6... cece eee cece eee eee eee +20 mA 
Continuous output current, lo (Vo =O tO Voc) .-- cc cece cece eee e eee e ence ee eenceneoeseenseee +35 mA 
Continuous current through Voc Or GND 2.2... ccc cece cece eee eee ence eee e ene eeaeeeeees +70 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DB package ..................0.6W 
DW package .................. 1.6W 
N package ...............0000 1.38 W 
PW DaCKkade: sincosiiviwses inde 0.7 W 


Storage temperature range, Tstg 











—65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


ca) 





2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions 


SN54HCT244 SN74HCT244 
MIN NOM MAX| MIN NOM Max| ON 











eT Tass 55] 45 5 s5[ v_ 
High-level input votage Voo= 45 Vi055V a eS 






| eamignaias Voo=45Vt055V 
Vi Input voltage Yoo 
0 
0 85 













0 

Vo_ Output voltage 0 Voc 

= reas eration (eeiand tal) te 7 500-050] 
“55 125 °C 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


AS 25°C SN54HCT244 | SN74HCT244 | 
PARAMETER TEST CONDITIONS 
a ee es 
ionaeo 444499 a HR gn i 2 
Vi = Vin or Vic ia HOH ==20 uA __| 4.5V 
aE Tass 43 —~i| av —~«dtsi 
Non =20 uA oor orf oat 
Vi = Vin or Vib fol WoL =20 yA 4.5V 
ion = 6 mA a7 a26| 0 | 0 
a =Vogerd i000 | #1000 = 


[loz Vo= Voc ord, W= Vin ori. 
pee ee ae | |) A | es 


One input at 0.5 V or 2.4 V, 
es 


tT This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcc. 


TA Operating free-air temperature 


















switching characteristics over recommended operating free-air temperature range, C; = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM TO Ta = 25°C SN54HCT244 | SN74HCT244 
PARAMETER 
| araweren | govt (ourPUT) ~ MIN TYP WAX] MIN MAX] MIN MAX 







ee 
rasv] a1 asf sap S| 
45 i936 ate 
812 
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switching characteristics over recommended operating free-air temperature range, C, = 150 pF 


(unless otherwise noted) (see eae 1) 
ae wm a] 


FROM 
PARAMETER 
qweut) | ourPun a MIN TYP_MAX[ MIN _MAX| MIN MAX, 
















Pav[ sf 
a Cl 





operating characteristics, Ta = 25°C 





PARAMETER TEST CONDITIONS UNIT 
Cod Power dissipation capacitance per buffer/driver | Noload | 40} pF 
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PARAMETER MEASUREMENT INFORMATION 


V 
| 7 P| co | st | sz | 


Test or 


From Output Point. AL 150 pF 

parentage 
L 

(see Note A) ai ; $2 Closed 





LOAD CIRCUIT 
ee i 
Input 1.3V | 2.7V 2.7V | 1.3V 
svt | NS O3Voy 
—> et —> et 
VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES 
ee ee OY Output 
3V 
input 1.3V 1.3V Control 43V 13V 
| | OV (Low-Level | : : ag 
| le Enabling) 6 
4 tpLy > tpH. —> 
bls aaa Riiidioied ? tPZL —o ¢—o- tPLZ 
In-Phase | lA“ 90% 90%78) .... OH Output | | =Voc 
Output | nee | | | pe Waveform 1 1.3V 
— | | | =VOL _— (See Note B) | | 10% __ Vo, 
| —> et | —> et | 
Baita; (+ tpHL > I¢ tpLH —> : tpZH —— | | 
UT-OT- 
Phase 90% | | 1.3V 1.3V 90% OH Output | | 90% VOH 
40% 10% Waveform 2 1.3V 
Output | : +——VOL (See Note B) | | “OV 
—> «tf —> ft \¢——r tpHz 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT RISE AND FALL TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 


NOTES: A. Cy includes probe and test-fixture capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, t, = 6 ns, tr = 6 ns. 
. The outputs are measured one at a time with one input transition per measurement. 
. tpLz and tp}z are the same as tgjs. 
. tpzzi and tpzp are the same as ten. 
tPLH and tpHL are the same as tog. 


Omnmo ao 


Figure 1. Load Circuit and Voltage Waveforms 
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@ High-Current 3-State Outputs Drive Bus SN54HC245... JOR W PACKAGE 
Lines Directly or up to 15 LSTTL Loads SN74HC245 . . . Cor aca PW PACKAGE 


@ Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 


description 


These octal bus transceivers are designed for 
asynchronous two-way communication between 
data buses. The control-function implementation 
minimizes external timing requirements. 


The devices allow data transmission from the SNS4HC245 . . . FK PACKAGE 

A bus to the B bus or from the B bus to the A bus ures 

depending upon the logic level at the a - Ow 

direction-control (DIR) input. The output-enable << a>l0 

(OE) input can be used to disable the device so 
' that the buses are effectively isolated. 


The SN54HC245 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HC245 is characterized for 
operation from —40°C to 85°C. 








FUNCTION TABLE 


INPUTS 
Oe oR | TION 


L L B data to A bus 
A data to B bus 
Isolation 
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logic symbolT 
—_. 19 
OE : 
DIR - 3 EN1 [BA] 
| 3 EN2 [AB] 
2 ae 
3 17 
4 16 
5 15 
6 14 
7 13 
8 12 
9 11 


Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 


logic diagram (positive logic) 


DIR — 

| 19 oe 
Ai 

18 2, 


To Seven Other Channels 
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absolute maximum ratings over operating free-air temperature ranget 


Supply -vollage range; NGG swine tae an et dead Se eae ethane estaw neues -0.5Vto7V 
Input clamp current, liq (Vj <0 or Vi >Voc) (See Note 1) ................ oa tnivanersnguedie sates +20 mA 
Output clamp current, lox (Vo <0 or Vo > Voc) (See Note 1) 0... cece eee cece eee eens +20 mA 
Continuous output current, Iq (VQ =OtO VOC) .. 6 cece eee tenet eee eee eee e eens +35 mA 
Continuous current through Voc Or GND ... 1. eee cere e eee e ete t eee eeeeaees +70 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DB package .................. 0.6 W 

DW package .................. 1.6W 

N 0aCKAgC sande ch esa cds Fawdk 1.3W 

PW package ...............08. 0.7 W 
Storage temperature range, Tytg .-- +. ee eee eect eect e eee nett t eee e eee ee —65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions 










[__sNeaHc2s | __SN74HC2«5 _| 
[MIN NOM MAX| MIN NOM MAX| 
[Voc Suplyvotage—=s*=“‘é(C’‘é;«...CCCCC)Cd2oS SCS] 2?SOSSC~CYYCSC‘d 
Vec-45v. | ai ~SO«dPsaatsSs=~<“C~*~*~sSYSCV 
Voo-ev. «| 42~S~*é<“‘*;~*dSC:*S™*~‘CSCO#O#*” 
Veo-2v. «| o””~”~*é‘“iSYESC‘tS”*~«é 
EL 

[Vo Outputvotage—=S=s*=“‘é<SC/;!..#é‘(W’”N#NWNWN#NNNSYNO)~S~“‘é‘CY)~S~SCcsd? Vid 
Voo=4ev. | 0 ~~~ soofo ~—-s00| 

















VIH High-level input voltage 




















ro) 
< 


VIL Low-level input voltage 


oO;O 








oO 






oO 





Input transition (rise and fall) time 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 
Creamer vesrcowrens [vce [paar a a 
PARAMETER TEST CONDITIONS 
[ MIN” TYP _MAX| MIN MAX[ MIN MAX| jon 
| loH=-20 nA 
VoH Vi= Vin oF iL [ev] s9 so | 59 | 59 | Vv 
flon=-7.8mA [| 6V| 548 68 | 52 | 64 
Ed Xd 
loL= 20 nA 
VoL V1= Vin or Vib v 
ou=sma | 45vi[ soa? _0m6| a] Ct 
fou=78maA_ | 6v{ ois 026] oa, =i 
[BRE [vegas ov] ss] | 8 [a 
fioz [AorB |Vo=Voooro———*i| evi ——so0r ~_aost eto] | _ 
rice ‘i= Veer, io-0-*+| evt SY SSS SS 
SC. | A CT! A oe] SVT | AC 
switching characteristics over recommended operating free-air temperature range, C; = 50 pF 
(unless otherwise noted) (See Figure 1) 
[Ta=256 | SNSaHG245 | SN74HC245 | 
rwwweren | poem | extton | 6° [aa a gu 
Aor B BorA 5 7 aD 2 
Pov] eS] SC 
Pav] ia esol =a] =i | 
aos [asv[ 23 _—et S| 
Pev[ 2% | se, S| 
Tav[ 74 200] —~—-300| _—=—=—=a| 
Stet 
i 
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switching characteristics over recommended operating free-air temperature range, C, = 150 pF 
(unless otherwise noted) (see Figure 1) 





operating characteristics, Ta = 25°C 


PARAMETER TEST CONDITIONS | TY 





Cod Power dissipation capacitance per transceiver 
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PARAMETER MEASUREMENT INFORMATION 


i... /PARAMETER | FL | c._| st_| s2_| 







From Output Point RL ae ‘60 DF 
L 
(see Note A) ab $2 ae HE 
= 50 = 
= . Open Open 
LOAD CIRCUIT 160 PF 
a gee Vec 
| | ov 
‘+ tPLH 5 le tPHL ae 
in-Phase_ | ——-— VOH 
10% l | | 10% y OL 
| —> «—t | —> et Output " 
i tpH_. —> i tpLH > Control cc 


| Von (Low-Level 50% 50% 
Out-of-Phase 90% Nx 50% 50% 90% Enabling) | tf — — — — — — OV 
0, te) 
Output j 10% OF + voy tpzL ++—, +> PLZ 
—> «et —> et Output = Voc, | «Voc 
VOLTAGE WAVEFORMS eee edad seg 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES (See Note B) | —°— VOL 


tpZH eas | 

=== Voc Out oy 

put OH 
Input jac 2 | oe is ete Waveform 2 } 50% | rise 
male jee OV (See Note B) | | ~OV 
—> e-t —>| et ¢—r tpHz 
VOLTAGE WAVEFORM VOLTAGE WAVEFORMS 
INPUT RISE AND FALL TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 


NOTES: A. Cy includes probe and test-fixture capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, t; = 6 ns, tf = 6 ns. 
_ D. The outputs are measured one at a time with one input transition per measurement. 
E. tp_z and tpyz are the same as tgijs. 
F. tpz_ and tpZp are the same as ten. 
G. tPLH and tpHL are the same as tpg. 


Figure 1. Load Circuit and Voltage Waveforms 
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SNS4HCT245, SN74HCT245 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


SCLS020B —- MARCH 1984 — REVISED JULY 1996 





@ Inputs Are TTL-Voltage Compatible SNS54HCT245... J OR W PACKAGE 
@ High-Current 3-State Outputs Drive Bus SN AONZAB ss ale PW PACKAGE 


Lines Directly or up to 15 LSTTL Loads 


@ Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outiine 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 


description 


These octal bus transceivers are designed for 
asynchronous two-way communication between 
data buses. The control-function implementation 


minimizes external timing requirements. SN54HCT245 ... FK PACKAGE 
(TOP VIEW) 





The devices allow data transmission from the 
A bus to the B bus or from the B bus to the A bus, YE x O | 
depending upon the logic level at the sain Ae te 
direction-control (DIR) input. The output-enable 
(OE) input can be used to disable the device so 
that the buses are effectively isolated. 


The SN54HCT245 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HCT245 is characterized for 













operation from —40°C to 85°C. 
za 
FUNCTION TABLE .) 
INPUTS 
Poor | 
L L B data to A bus 
A data to B bus 
Isolation 
PRODUCTION DATA information Is current as of publication date. Copyright © 1996, Texas Instruments Incorporated 


Products conform to specifications per the terms of Texas Instruments i 
standard warranty. Production processing does not necessarily include 


testing of all parameters. XAS 
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SN54HCT245, SN74HCT245 





OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCLS020B ~ MARCH 1984 — REVISED JULY 1996 
logic symboltT 
_. 19 
OE 
DIR : 3 EN1 [BA] | 
3 EN2 [AB] 
a vi id =~ 31 
on ee 
n2 oo 
as — foes —— B3 
5 15 
a eee = a4 
TE crarareay, DE. 
9 11 
AB Pn ce a sl BS 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 


logic diagram (positive logic) 


DIR — 
19 oe 

At 2 | 
18 a 


To Seven Other Channels 
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SN54HCT245, SN74HCT245 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


SCLS020B — MARCH 1984 — REVISED JULY 1996 


absolute maximum ratings over operating free-air temperature ranget 


Supply Voltage 1anGe; VGG> sacexccctecteedessecneagtwe nee taht ad teense re tesa ears -0.5Vto7V 
Input clamp current, lq (Vj <0 or Vj >Voc) (see Note 1)... eee eee cece eee eee eee ees +20 mA 
Output clamp current, Iox (Vo <0 or Vo > Voc) (see Note 1)... 6. eee eee eee eee eee ee eee +20 mA 
Continuous output current, lo (Vo =OtO VCC) .- eee e eee ete eee e eee eeeeanenes +35 mA 
Continuous current through Voc or GND ... 2.2 ee ccc eee cece teeta eeeeees +70 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DB package .................. 0.6 W 

DW package .................. 1.6W 

N package ..............00005. 1.3 W 

PW package ...............0.. 0.7 W 
Storage temperature range, Tstg -.--- eee eee eect eee eee teen ene e eee e eens —65°C to 150°C 


Tt Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions 


SN54HCT245 SN74HCT245 
[MIN NOM MAX] MIN NOM MAX] -\ 
5 


Voc Supply voltage | 46 5 8] 46 OS] OC 
Vin _High-evelinputvotiage——=~=~*~*drVG=ASVeoSSV | 2 ‘| 2 ~+| v_— 
Vi___Lowsevelinputvottage ———=«dWog=46ViobSV | 0 08} 0 oa| v_| 

V1 Input voltage 

Vo Output voltage 

tt Input transition (rise and fall) time a ee ee 


TA Operating free-air temperature 





















electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


Ta = 25°C SN54HCT245 | SN74HCT245 
PARAMETER TEST CONDITIONS 
MIN TYP_MAX| MIN MAX] MIN MAX, 
4a 4.406 
VOH every. Pooe 4.5V 
IoH =-6 mA 398 4.3 3.84 
, 
OL ) 
+0.1 











UNIT 


Ran 
[017026] oat 09 
DIRGOE [viz Voosro 


iz [Aor [Vo=Vocerd 01205 
icc ——*diM=Vocora, ig-0 +f ssv[——S—] SCO] Ct 
: 


1 
One input at 0.5 V or 2.4 V, 
+ [mes an 


+ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or VCC: 
§ Parameter C; does not apply to transceiver /O ports. 
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SN54HCT245, SN74HCT245 | he 
OCTAL BUS TRANSCEIVERS ) 
WITH 3-STATE OUTPUTS 


SCLS020B — MARCH 1984 — REVISED JULY 1996 


switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM TO SNS54HCT245 | SN74HCT245 
PARAMETER 
| PARAMETER (INPUT) (OUTPUT) Yoo | MIN” TYP_MAX| MIN MAX| MIN MAX, 
ee Bon  Léov{ 6 22} 8 
4 20f sof =a 
| 45V] 5] 
re Er 
Ed 
| p45v{ 6 40} 
ais le A) <) sD 
A ee eee 3 a) eee 
AorB 
Pssv] 8 nt eit =| 
switching characteristics over recommended operating free-air temperature range, C. = 150 pF 


(unless otherwise noted) (see — 1) 
Ta = 25°C SNS4HCT245 | SN74HCT245 | 


FROM 
PARAMETER 
| PARAMETER (NPUT) (ouTPun Yeo MIN, TYP_MAX| MIN MAX| MIN MAX| 
45V{ 280 CB 
AorB BorA 45.V | 
rssv[ ear] SCC 


P45V/ 86 
AorB 
a a) 2 
2 a a a ee 
AorB 
Ps5V ed 




























operating characteristics, Ta = 25°C 


PARAMETER TEST CONDITIONS TYP | UNIT 
Coq _- Power dissipation capacitance per transceiver [tees Tol oe 
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SNS54HCT245, SN74HCT245 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


SCLS020B - MARCH 1984 - REVISED JULY 1996 


PARAMETER MEASUREMENT INFORMATION 


= Voc 


Test s1 
From Output Pont Fy 
Under ba 
(see Note a ae % S2 
LOAD CIRCUIT 





oe 


ie 


Input 1.3V | 2.7V 2.7V | 1.3V 
0.3V : ! | 0.3V oy 
Samy: fate —>| 4 
VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES 
—_-—— 3V Output 3V 
input 1.3V 1.3V Control 43V 1.3V 
| ov (Low-Level ; ° ay 
| ae le Enabling) j§ => CU 
tpLH —> tpHL —> +-—»! 
l PLH | | PHL f ' tpZL > tPLZ 
In-Phase | 1.3V | 90% 90% 1.3V OH Output ! | cad Vcc 
Output | Be. | eee fhe Waveform 1 1.3V 
a | | | =VOL (See Note B) | a 10% __ Vo. 
l —> «t+ | —> jet | 
‘as (+ tpHL > I+ tpLH —>) . tpZH saad | 
ut-of- 
20% 7h, 90% OH Output — — VOH 
Phase [** 1.3.V 1.3 V | 90% 
Output 10% 10% V Waveform 2 1.3V 
| +——VOL (See Note B) | | =0V 
—> +t —> «tr \¢—— P+ tpHz 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 


PROPAGATION DELAY AND OUTPUT RISE AND FALL TIMES 


NOTES: A. Cy includes probe and test-fixture capacitance. 


ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 


B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


. tpiz and tppy7 are the same as tgis. 
. tpz,_ and tp7yp are the same as ten. 
- tPLH and tppH , are the same as tog. 


Onmo Oo 


Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 ®, tr = 6 ns, tf = 6 ns. 
. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 





wy TEXAS 
INSTRUMENTS 


POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 


5-313 


5-314 


SN54HC251, SN74HC251 
DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 


SCLS132A ~ DECEMBER 1982 — REVISED JANUARY 1996 






@ 3-State Version of ’HC151 SN54HC251... J OR W PACKAGE 
@® High-Current 3-State Outputs Interface ea acc hci SOLAS 
Directly With System Bus or Can Drive up 


to 15 LSTTL Loads 

@ Perform Parallel-to-Serial Conversion 

@ Complementary Outputs Provide True and 
Inverted Data 

@ Package Options Include Plastic 
Small-Outline (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 





300-mil DIPs 
anti SN54HC251 ... FK PACKAGE 
description (TOP VIEW) 
These data selectors/multiplexers contain full ees SS 
binary decoding to select 1-of-8 data sources and Baz3a 
feature strobe-controlled complementary 3-state 
outputs. 


The 3-state outputs can interface with and drive 
data lines of bus-organized systems. With all but 
One of the common outputs disabled (at the 
high-impedance state), the low impedance of the 
single enabled output drives the bus line to a high 
or low logic level. Both outputs are controlled by 
the output-enable (OE) input. The outputs are 
disabled when OE is high. NIG Walitarnalesanaction 


The SN54HC251 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HC251 is characterized for 
operation from —40°C to 85 °C. 





Le sinenchlite DATA formation is current as of peice oe date. Copyright © 1996, Texas Instruments Incorporated 
ucts conform to specifications per the terms of i 
cantor bathe Production processing does not necessarily include 


testing of all parameters. EXAS 
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-$N54HC251, SN74HC251 
DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 


SCLS132A - DECEMBER 1982 — REVISED JANUARY 1996 


FUNCTION TABLE 


INPUTS OUTPUTS 
SELECT 
[ce BA, ee 


Itrerereitatreer x 
fae cE re iL 
ere ee ae a ee 


X 
L 
L 
L 
L 
H 
H 
H 
H 


aL 





DO, D1 .. . D7 = the level of the respective D input 


logic symbolt 


ml 


QO wo > m 






DO 
D1 
D2 
D3 
D4 
D5 
D6 
D7 


Nn Oo GQ & © ND = © ND 


Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 
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SN54HC251, SN74HC251 
DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 


SCLS132A — DECEMBER 1982 — REVISED JANUARY 1996 


logic diagram (positive logic) 
o— 1—d>o 


ane 08 i a ee 
Fe es ani SSS BEN Sec 
a ee eee ee 


ants ae oe L “i re 
beet an 
Do 


‘ Eee 
1 > 
sick THEE TTT 

re 
a Y 

an mCP 
at aman 
ah Ean 
D7 12 be. 


= 


Pin numbers shown are for the D, J, N, and W packages. 
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SN54HC251, SN74HC251 
DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 


SCLS132A - DECEMBER 1982 — REVISED JANUARY 1996 


absolute maximum ratings over operating free-air temperature rangeT 


“SUPply VOllaGe TanQe;: V GC: 2.hiseweeesaescx Oncendaues er uaeeeeeeneen ieee eeaedeees -0.5Vto7V 
Input clamp current, I}K (V; <0 or V; > Voc) (SOG: NOIG I) wictieodwades weir cane died ahese +20 mA 
Output clamp current, lox (Vo <0 or Vo>Voc) (See Note 1)... ee cece cece eect ences .. +20mA 
Continuous output current, Io (Vo =O tO Voc) ... cece cece cece erence cent eee e et eeeeeeneeees +35 MA 
Continuous current through Voc Or GND... cece cece eee eect e eee e eee e eee ennees +70 mA 
Maximum power dissipation at T, = 55°C (in still air) (see Note 2): D package .................00. 1.3W 

| N package .............0 eee eee 1.1W 
Storage temperature range, Tstg .----- ee eee reece eee teen teen teen teen teens —65°C to 150°C 


Tt Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions 


[—sneanczs1 | snvencasi | 












Vcc _ Supply voltage 





\ 







VIH High-level input voltage 














Ce CE 
[vi tnputwotage—SSSCSC~—~SCSCSCSSSSCS Vg | cf 
[Vo Ouputvottags SSCS Vg | Vo | 
Wogeasv [0 500] 0 oon 


VIL Low-level input voltage 
















Input transition (rise and fall) time 
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SN54HC251, SN74HC251 
DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 


SCLS132A - DECEMBER 1982 — REVISED JANUARY 1996 


electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
Ta=25°0 | SNsaHG251 | SN74H 
| TEsrconpmons CONDITIONS et unit 
a 


191.908 
IOH=-20 uA 4406 
Vi= Vin oF Vi 596906 OE SE V 













) PARAMETER 





ion =O mA ee OO 
io =-78mA sas se | 62 | saa 


OL = 20 uA oor 01 
Vi= Vin or Vi oor 0 v 





ioL= 8 mA o17 0a8[ 04f 020] 
ioL=7.8mA 016 026| oa} 080° 





Pi fiievegeco av [te | 0 fst | 
[oz Wo= Voor weve, | ev] 2001 0s] 10] 5] na 
[ico Pwr= Voc 00, io=0 2] SAAR ARON AT APR 
A SA CASS CTC ART Se aN) NRA 


switching characteristics over recommended operating free-air temperature range, C, = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM TO Ta = 25°C | SN54HC251 | SN74HC251 
PARAMETER V 
[raraweren | qapun) | outrun | %0° [am sae wax] WaT MA 


Cav] 6820s] soo) 
A,B, or C Wory aif eof ss 


Wory 
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SN54HC251, SN74HC251 
DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 


SCLS132A —- DECEMBER 1982 —- REVISED pala lTatshd 1996 


switching characteristics over recommended operating free-air temperature range, C, = 150 pF 
(unless otherwise noted) (see Figure 1) 


FROM TO Ta = 25°C | SN54HC251 | SN74HC251 
PARAMETER UNIT 
[araweren | uh uteun [YC Pam ae aa A MW 


A,B, orc wory  [asv[———25 — oo] 0]. 78 
1 A RI 


Cav] 9 sof aso ava 
Any D wory [asv[p 21 oof of 75, 







operating characteristics, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 





Coc Power dissipation capacitance 
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SN54HC251, SN74HC251 
DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 


SCLS132A — DECEMBER 1982 — REVISED JANUARY 1996 


PARAMETER MEASUREMENT INFORMATION 


ae Fila san C1 ee ca Come 








see kQ or 
From Output Point AL ee 150 pF 
Under Test 
Open Closed 
xo | sopr | Pe Seed. 
(see Note A) “ls = Sis 
a 50 di 
LOAD CIRCUIT 
ee ee Voc 
Input 50% 50% 
! ! ov 
‘+ tPLH > le tPHL ae 
In-Phase | l ——— Vou 
10% | | 10% Vo 
| —> —t | —p je—t Output ie 
i tPHL = + tel —> Control oe 


VoH (Low-Level 50% 






Out-of-Phase Enabling) [ nf OV 
eee +—— VoL tPZL “<—+ <> tpLZ 
> tf > \¢—t Output 
VOLTAGE WAVEFORMS ieee, 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES (See Note B) 
| tPZH 7 | 
Sa NCE Out ——V 
put OH 
Input 50% Fi | oe oe Ne 50% dicen | a? 90% 
; | | ! Zov (See Note B) | | =OV 
— ft —P>| et \¢+——_>+ tpHz 
VOLTAGE WAVEFORM VOLTAGE WAVEFORMS 
INPUT RISE AND FALL TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 


NOTES: A. Oy includes probe and test-fixture capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 6 ns, tf = 6 ns. 

The outputs are measured one at a time with one input transition per measurement. 
tp_z and tpy are the same as tgs. 
tpz_ and tpZyp are the same as ten. 
tPLH and tpH__ are the same as tpg. 


Omnmo oO 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54HC253, SN74HC253 
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 


SCLS133A — DECEMBER 1982 - REVISED JANUARY 1996 






@ 3-State Version of ’HC153 SN54HC253.... JOR W PACKAGE 
@ High-Current inverting Outputs Drive up to re ean Ere 
15 LSTTL Loads 
@ Permit Multiplexing from n Lines to One 
Line 


@ Perform Parallel-to-Serial Conversion 


@ Package Options Include Plastic 
Smail-Outline (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 





description SN54HC253 ... FK PACKAGE 


P VI 
Each of these data selectors/multiplexers contain die acial 


inverters and drivers to supply full binary decoding = lo S 8 6 
data selection to the AND-OR gates. Separate _ 
output-control inputs are provided for each of the 
two 4-line sections. 


The 3-state outputs can interface with and drive 
data lines of bus-organized systems. With all but 
one of the common outputs disabled (at the 
high-impedance state), the low impedance of the 
single enabled output drives the bus line to a high 
or low logic level. Each output has its own 
output-enable (OE) input. The outputs are 
disabled when their respective OE is high. 


The SN54HC253 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74HC253 is characterized for operation from —40°C to 85 °C. 





NC — No internal connection 


FUNCTION TABLE 
INPUTS 


SELECTT DATA 


OUTPUT 
Y 


x Ir xK KKK 


X 
X 
X 
X 
X 
X 
X 
L 


H 
L 
L 
L 
L 
L 
L 
L 
L 


je Fs! SS I a om ala me 4 
er Se a ee 
<x KX KX KK ITT KK 
<x < KX TmcK K XK 





aro Lr ere iN 


<x 
<= 
x< 
x< 
x< 
ao 





t Select inputs A and B are common to both sections. 
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-SN54HC253, SN74HC253 
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 


SCLS133A —- DECEMBER 1982 —- REVISED JANUARY 1996 


logic symboltT 


ao > 
Ny |= 
B.S 
Gy 
G) 
alo 


wis, “iy 
10E = 
6 
100 
5 7 
1C1 1Y 
4 
102 
3 
103 
gas «TS 
20E = 
2C0 us 
11 9 
2C1 2Y 
12 
2C2 
13 
2Cc3 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 
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SN54HC253, SN74HC253 
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 
TH 3-STATE OUTPUTS 


SCLS133A —- DECEMBER 1982 —- REVISED JANUARY 1996 
logic diagram (positive logic) 


ae an ae 


100 


Pin numbers shown are for the D, J, N, and W packages. 
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SN54HC253, SN74HC253 
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS- 
WITH 3-STATE OUTPUTS 


SCLS133A - DECEMBER 1982 — REVISED JANUARY 1996 
absolute maximum ratings over operating free-air temperature ranget 


Supply voltage range, VOC ..-. ee cece cece cee tee ee eee eee eees (aaa ar aeesieiseteye eee —0.5Vto7V 


Input clamp current, lik (Vj <0 or Vj >Veoc) (See Note 1) 0... cee eee eee eee eee ee eee ees ... t20mA 
Output clamp current, Iox (Vo <0 or Vo > Vcc) (See Note 1) 0... eee eee eee ee eee eee ees +20 mA 
Continuous output current, Io (Vo =OtO Voce) «0. cece eee eee eee eee e cnet eet ene eeenes +25 mA 
Continuous current through Voc Or GND ....... cece cece cece eect ene eee e tent eeeeneeanes +50 mA 
Maximum power dissipation at Tp = 55°C (in still air) (see Note 2): D package .................05- 1.3W 

N DaCKAGG: da. o25ee co suaw ieee 1.1 W 
Storage temperature range, Tgtg ------- eee reece eee eee eee e eee e ete —65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions 


[—sneancass | srancaes 
MIN NOM MAX| MIN NOM MAX| 


[Woo SwppiywiageSSCSCSCSCSCSCSSC‘CSCSC~‘iTS 
) 

V 

Woc=8v +4 ae SSC—~—s SSCS 

Le CC 

V 

a eT TT 

Tv tnpatvotage——SSSCSCSSCSC“C~‘“CS*SC*S*~S~‘ Vg ff 

[Vo Outputvotage SSCS Voc fc | 

Ce a Se aR | ear RAAT) 













ViH_ High-level input voltage 














Oo 


VIL Low-level input voltage 






=) 





oS 






oO 
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Input transition (rise and fall) time 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


Ta = 25°C | SN54HC253 | SN74HC253 
| PARAMETER | TEsrconpmons CONDITIONS UNIT 
MIN TYP WAX] MIN MAX| MIN MAX 


he 0h 14496 




















ion = 8 mA 30843 
iOH==7.8mA 54858 


2 eT 

Vo. |Vi=Vinorvi Ed a TD 
sav ar pan] oa 

lou=rema [6 [ais a8 [a 


i ET) 
eee a ge 
A SS ENON 7 AR HA) SRE RL 


switching characteristics over recommended operating free-air temperature range, Ci = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM TO Ta = 25°C | SN54HC253 | SN74HC253 
PARAMETER UNIT 
qwpuT) | (ouTPuT) 5 MIN TYP _WAX| MIN MAX[ MIN MAX 


1 a a) 
asv[ eff 


V 





nA 


w | 
Qiae 
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switching characteristics over recommended operating free-air temperature range, CL = = 150 pF 
(unless otherwise noted) (see Figure 1) 


FROM To Ta = 25°C | SN54HC253_ | SN74HC253 
PARAMETER UNIT 
jparaweren | at cuteun | Ye amar MIN MAX MIN MAX‘ 


AorB 





operating characteristics, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 
Coc Power dissipation capacitance per multiplexer 
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PARAMETER MEASUREMENT INFORMATION 


te rt tee tas tee 
Test =I HE ater 
or 


From Output Point RL ea 150 pF | Closed | | Closed | | Open 


(see Note a T » S2 





LOAD CIRCUIT 


oS Vec 
| | OV 


—> et Output 
Voc 


| 
| 
I tpH. —> tPLH —> Control 
| es Vou _ (Low-Level 50% 50% 


Out-of-Phase Enabling) | Neer ne a me OV 


Output +——VoL tpZL <+—, l¢—- tpLz 


—> 4 —>| +t Output H=Voc | =Voc 
VOLTAGE WAVEFORMS eo ucey.. | ste Gm 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES =—- “(See NoteB) —— VOL 







| tPZH oe, | 
——— Vec Output =, WOH 
Input 50% #1 moe oe Ne 50% Waveform 2 , 50% | sue 
10% : | ! ) 10% OV (See Note B) | | ~OV 
—> et —> tf I¢——r tpHz 
VOLTAGE WAVEFORM VOLTAGE WAVEFORMS 
INPUT RISE AND FALL TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 
NOTES: A. Cy includes probe and test-fixture capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 6 ns, t¢ = 6 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 
E. tp_z and tpy7z are the same as tgs. 
F. tpz_ and tpzp are the same as ten. 
G. tpLH and tpH_ are the same as tog. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54HCT257, SN74HCT257 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 


SCLS072A —- NOVEMBER 1988 — REVISED MARCH 1996 






Inputs Are TTL-Voltage Compatible SN54HCT257 ... J PACKAGE 
@ Provide Bus Interface From Multiple St ee eee a 


Sources In High-Performance Systems 
@ High-Current 3-State Outputs Interface 
Directly With System Bus 
® Buffered inputs and Outputs 
@ Package Options Include Ceramic Chip 


Carriers (FK) and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 





description 


The ’HCT257 are designed to multiplex signals 


from 4-bit data sources to 4-output data lines in SNS4HCT257 . .. FK PACKAGE 


bus-organized systems. The 3-state outputs do (TOP VIEW) 
not load the data lines when the output-enable <«2o Si 
-|<¢Z>/)|0 


(OE) input is at the high logic level. 


The SN54HCT257 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HCT257 is characterized for 
operation from —40°C to 85°C. 


FUNCTION TABLE 


INPUTS 


SELECT | ___DATA OUTPUT 
we Ta 8 | 





NC — No internal connection 





Copyright © 1996, Texas Instruments Incorporated 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 

DATA Information current as of publication date. Products conform to 1} 

specifications per the terms of Texas Instruments standard warranty. 

Production processing does not necessarily include testing of all EXAS 
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logic symboltT 





t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the J and N packages. 


logic diagram (positive logic) 


1B 


2A 


2B 


3A 


3B 


aA 


4B 





Pin numbers shown are for the J and N packages. 





§-332 


wy TEXAS 
INSTRUMENTS 


POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 


12 


2Y 


3Y 


4Y 


SN54HCT257, SN74HCT257 
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WITH 3-STATE OUTPUTS 
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absolute maximum ratings over operating free-air temperature ranget 


supply vollage range: VEC <i 54 secs wens ete Mabe ee wie dade becesiid bess 2a us oveabe ds -0.5Vto7V 
Input clamp current, liq (Vj <O or Vj > Voc) (See Note 1) «0... eee eee eee eee eee +20 mA 
Output clamp current, lox (Vo <0 or Vo >Vec) (See Note 1)... eee eee eee eee eee ere +20 mA 
Continuous output current, lo (Vo =OtO Voc) ... eee ee ete teen e eee eee +35 mA 
Continuous current through: Vcc OF GND sus coisvaia cease eyes eakntiewsasge ta Wels ere eee ease +70 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): N package ..................6. 1.1W 
Storage temperature range, Tsig .----- ee eee e eee eee ett eee eee —65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions 


SN54HCT257 SN74HCT257 
UNIT 


we Supply voltage 


High-level input voltage Vcc = 4.5 V to 5.5 V 
Low-level input voltage Vcc = 4.5 V to 5.5 V 


va Input voltage 
VO Output voltage 
tt Input transition (rise and fall) time 





TA Operating free-air temperature 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


A= 25°C SN54HCT257 | SN74HCT257 
PARAMETER TEST CONDITIONS Vcc 
TYP _MAX| MIN, MAX[ MIN MAX] © 
4.4 4.499 eee er ee 
VOH Vy = Vip or Vip a Z 45V 

on —6 mA | 398 4300 | | 398 4300 | 

T0000 
Vi = Vin oF VIL oiRatecde 

ee HloL=6mA a 17 0.26 
ts Pao a 


[ton WWo= Voor We vino “oor 308 
ier es 1 ae] 


One input at 0.5 V or 2.4 V, 
od Other inputs at 0 or Vcc ee 
10 


4.5V * | 
* On products compliant to MIL-STD-883C, Class B, this parameter is not production tested. 


+ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcc. 
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switching characteristics over recommended operating free-air temperature range, C, = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM TO Ta = 25°C SN54HCT257 | SN74HCT257 
PARAMETER 
[paramere | un | outrun MIN TYP_WAX[ MIN MAX] MIN MAX 
a 


AorB 
A a TD 


a a) ae | mA 
gv4o] 34 












switching characteristics over recommended operating free-air temperature range, C; = 150 pF 
(unless otherwise noted) (see Figure 1) 


FROM TO Ta = 25°C SN54HCT257 | SN74HCT257 
PARAMETER 
—— qNPUT (ouTPuT) cS a 


ae [aev[ a 


st 
i pasv[ oe] er] 
a 
pasv[ aso] | SSC 
eo Se 
ee ee ee enero eee eee 
resv] 4 se) a7] SS. 

operating characteristics, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 
Coc Power dissipation capacitance 
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QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 


WITH 3-STATE OUTPUTS 
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PARAMETER MEASUREMENT INFORMATION 


a a Voc 


Test s1 
From Output EOI: :RL 
Under we 
(see Note a T » $2 
LOAD CIRCUIT 
———— — 3V 
Input 1.3V 1.3V 
| | OV 
i tPLH = le tPHL Ba 
In-Phase | I 90% a0% 7%)... OH 
Output | 1.3V | | IN 1.3.V 
10% | | | 10% Vv L 
| |. a tf 
\@- 
Out-of- 
Phase 
Output 
VOLTAGE WAVEFORMS 
OUTPUT AND 3-STATE BIDIRECTIONAL I/O 
PROPAGATION DELAY TIME 
NOTES: A. CL includes probe and test-fixture capacitance. 


CE ean 


50 ji 
Open Open 
es OF 








1kQ or 


a ~ 
| tPLz_ 








Output 3V 
Control 
(Low-Level 1.3V 1.3V 
Enabling) Se OV 


tpZL > > | tPLZ 
| 


Output 
Waveform 1 
(See Note B) 


tpzH +¢——_> | 


| 
Output l 90% YOH 
Waveform 2 1.3 V | : 
(See Note B) | | =0V 
\¢——>+ tpHz 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 





B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


QO 


. tpLz and tpy7 are the same as tgjs. 
. tpz, and tpzpH are the same as ten. 
. tPpLH and tpi are the same as tog. 


Qnmo 


. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, tr = 6 ns, tf = 6 ns. 
. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54HC259, SN74HC259 
8-BIT ADDRESSABLE LATCHES 


SCLS134A — DECEMBER 1982 — REVISED JANUARY 1996 





@® 8-Bit Parallel-Out Storage Register SN54HC259... J OR W PACKAGE 


Performs Serlal-to-Parallel Conversion With SN74HC259 . .. D, N, OR PW PACKAGE 
Storage COrviEW) 


Asynchronous Parallel Clear 
Active-High Decoder 

Enable Input Simplifies Expansion 
Expandable for n-Bit Applications 
Four Distinct Functional Modes 


Package Options Include Plastic 
Small-Outline (D), Thin Shrink 
Small-Outline (PW), and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) SN54HC259... FK PACKAGE 
300-mil DIPs (TOP VIEW) 





description 


These 8-bit addressable latches are designed for 
general-purpose storage applications in digital 
systems. Specific uses include working registers, 
serial-holding registers, and active-high decoders 
or demultiplexers. They are multifunctional 
devices capable of storing single-line data in eight 
addressable latches, and being a 1-of-8 decoder 
or demultiplexer with active-high outputs. 





Four distinct modes of operation are selectable by 
controlling the clear (CLR) and enable (G) inputs. NC — No internal connection 
In the addressable-latch mode, data at the data-in 

terminal is written into the addressed latch. The 

addressed latch follows the data input with all 

unaddressed latches remaining in their previous 

states. In the memory mode, all latches remain in 

their previous states and are unaffected by the 

data or address inputs. To eliminate the possibility 

of entering erroneous data in the latches, G 

should be held high (inactive) while the address 

lines are changing. In the 1-of-8 decoding or 

demultiplexing mode, the addressed output 

follows the level of the D input with all other 

outputs low. In the clear mode, all outputs are low 

and unaffected by the address and data inputs. 


The SN54HC285¢9 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74HC285¢9 is characterized for operation from —40°C to 85°C. 





PRODUCTION DATA Information Is current as of publication date. Copyright © 1996, Texas Instruments Incorporated 
Products conform to specifications per the terms of Texas Instruments i 
standard warranty. Production processing does not necessarily include 


testing of all parameters. EXAS 
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Function Tables 


FUNCTION 


INPUTS | OUTPUTOF | EACH . 
ADDRESSED | OTHER FUNCTION 
CLR OG LATCH | OUTPUT 


















a) pees ESRD Ee! Ol 
Ire-xrtri@g 


D Qio Addressable latch 
Qio Qio 
D L 
| L L 


Memory 
LATCH SELECTION 


8-line demultiplexer 
SELECT INPUTS LATCH 
ADDRESSED 
0 















Clear 





2 Cas Ce Ge I cee cae: Ca cae 
See oF SE ee 
Tree@TrTrreggwewrreiéier 
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logic symboltT 


SO 
S1 
S2 


CLR 





9, OD 
10, OR 
9,1D 
10, 1R 
9, 2D 
10, 2R 
9, 3D 
10, 3R 
9, 4D 
10, 4R 
9, 5D 
10, 5R 
9, 6D 
10, 6R 
9,7D 
10, 7R 


tT This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, PW, and W packages. 


SN54HC259, SN74HC259 


8-BIT ADDRESSABLE LATCHES 


SCLS134A —- DECEMBER 1982 — REVISED JANUARY 1996 


10 


11 


12 


Qi 


Q2 


Q3 


Q5 


Q6 


Q7 
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logic diagram (positive logic) 


A 
chs 


CECE: 


S1 









$2 





x 
Bt 


i 
: 


CLR 18 d >< 


Pin numbers shown are for the D, J, N, PW, and W packages. 


wl 
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logic symbol, each internal latch 


mI oO ol 
e 
Ol 


logic diagram, each internal latch (positive logic) 


C 





absolute maximum ratings over operating free-air temperature ranget 


SUpply voltage Tange: VGC: suceweriens Sone ceaseesb atari ie tenasen eect ee saw etude es -0.5Vto7V 
Input clamp current, liq (Vj <0 or Vi >Voc) (See Note 1) 2... cece cece ete teens +20 mA 
Output clamp current, lox (Vo <0 or Vo > Voc) (See Note 1)... . cece e ccc eee cece eee eee eee +20 mA 
Continuous output current, Io (Vo =OtO Voc) 0... cece eee eee eee teen ene +25 mA 
Continuous current through VGG@0F GND iii ccadece ine ater serie ander eeeweewde ewe vasa: +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package .................... 1.3W 

N PACKAGE: sic: ceases rene Rode 1.1W 

PW package ................65 0.5 W 
Storage temperature range, Tstg .-- +. eee c eee cece cette tenet e eee eee e eens —65°C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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_ recommended operating conditions 


[—snsac2se | _ SN74HC259 
a a ee a ee pai 
vog=a¥ SS 


Vcc Supply voltage 


Vin Highevel input votage 
Woc=ev | 42 SiC 
Mooney [ea [oa 

VIL Lowievel input votage Nognasv [0 aso 88] 


Vi___Input voltage [0 veo [0 voc] vv 
Vo Oulput voltage | [oct 0 SC] 
Input transition (rise and fall) time Voc=45V | Oo 500f oO ~~ 500] 

i Ta Operating free-air temperature | 55 125 0 sti OTC 


electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
ve Ta = 25°C | SN54HC259 | SN74HC259 
PARAMETER TEST CONDITIONS UNIT 
| MIN, TYP_MAX| MIN MAX| MIN MAX 


re 198 | 18 | 19 ~~” 
lOH =—20 pA 








[—sv[ ss se0 | 58 | sa | v 
foiessani [ev ses [esse 


[——av[-_0002 on] on 
lor=20vA | aS] 0.oor ott 
Vi = ViH or ViL 2 
pn Mi=Vocoro 


VOH Vi = VIH or Vit 





fetseeme [ev ao] 08 
£1000 
pcerinee gee meray 
a 


visvogar [ev 
Teg [WeVecoro, ipso «YS 
A: ee AARNE TOTS 





fon 
[PF 
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timing requirements over recommended operating free-air temperature range (unless otherwise 
note 


Ta=25°C | SN54HC259 | SN74HC259 
[MIN MAX| MIN MAX] MIN MAX] ~~ 


Cav[ | wo | wo 
OLR tow 

avy eo | vo | 00 
Gow  [asv[ se | +) 
Tev]s | s | 5 
rasvf_s | 5 | 5s 4 
i Ae De 


switching characteristics over recommended operating free-air temperature range, C, = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM TO 7 Ta = 25°C SN54HC259 | SN74HC259 | 
PARAMETER UNIT 
jparaneren | an | _uteun 5 MIN TYP_MAX| MIN MAX| MIN MAX, 


Pp 2v] 650190 
PHL CLR Any Q 88 | 
















tw Pulse duration 






















ty Setup time, data or address before GT 















Hold time, data or address after GT 











operating characteristics, Ta = 25°C 





PARAMETER TEST CONDITIONS TYP | UNIT 
Coq Power dissipation capacitance per latch | Noload | 33] pF 
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~ PARAMETER MEASUREMENT INFORMATION 


=== VCC 
High-Level 
Pulse 50% 50% 
From Output Test | | OV 


Under Test Point le— ty 
ul (see Note A) Oe 50% 50% 
= uise ata OV 
LOAD CIRCUIT VOLTAGE WAVEFORMS 
PULSE DURATIONS 
ee Voc 
Input | 50% | 50% 
OV 
ie 'PLH ba it tPHL ae 

| ——V === 
Reference 50% ce aid ce 7 50% | | 90% | 90% N. 50% VOH 
Input ag uIpy 10% f | ! | 410% yo, 

| —>| «—t —> et 
| le tsy PHe— th — | r | : 
' ib ie I tpHL ay I+ tpLH > , 

Data | 7 x N mans OH 
10% ) | | ) 10% OV Output | 10% 10% +—— VoL 

—> eet —>| et > et —> et 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
SETUP AND HOLD AND INPUT RISE AND FALL TIMES -PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 


NOTES: A. CO, includes probe and test-fixture capacitance. 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 6 ns, tf = 6 ns. . 
C. The outputs are measured one at a time with one input transition per measurement. 
D. tpLH and tpy are the same as tog. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54HC266, SN74HC266 
QUADRUPLE 2-INPUT EXCLUSIVE-NOR GATES 
WITH OPEN-DRAIN OUTPUTS 


SCLS135B - DECEMBER 1982 — REVISED JULY 1996 


@ Package Options Include Plastic SN54HC266... J OR W PACKAGE 
Small-Outline (D) and Ceramic Flat (W) cave eee EO PACKAGE 


Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 


description 


The ’HC266 are composed of four independent 
2-input exclusive-NOR gates and_ feature 
open-drain outputs. They perform the Boolean 
function Y = A® Bor Y = AB + AB in positive logic. 





The SN54HC266 is characterized for operation SN54HC266 ... FK PACKAGE 
over the full military temperature range of —55°C (TOP VIEW) 

to 125°C. The SN74HC266 is characterized for 
operation from —40°C to 85°C. 


FUNCTION TABLE 
INPUTS 





NC — No internal connection 


logic symbolt 





Tt This symbol is in accordance with ANSI/EEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 


logic diagram, each gate (positive logic) 


pe OP 





UNLESS OTHERWISE NOTED this document contains PRODUCTION Copyright © 1996, Texas Instruments Incorporated 


DATA information current as of publication date. Products conform to ij 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily Include testing of all EXAS 
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absolute maximum ratings over operating free-air temperature ranget 


Supply vollage Tange: VeC. 2000s wisesioesaekiae tas anane aad Jo Canoe Niwa se ees carne -0.5Vto7V 
Input clamp current, liq (V;<0O or Vj >Voc) (see Note 1) ....... ee re re eer Sere +20 mA 
Output clamp current, lox (Vo <0 or Vo >Voc) (See Note 1) 2... eee e cece cece eee eee eens +20 mA 
Continuous output current, lo (Vo =O tO Voc) ...- eee cece eee eee ene e een eeeebeneee +25 mA 
Continuous current through Voc or GND ......... 0... cee eee eee Tis aia dil +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package ................... 1.25 W 

IN DACKAQO nic cise ense adds eens 1.1W 
Storage temperature range, Tyg ..--. 0. cece cece eee e cette rete eee e eet e eet teeees —65°C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions 








[ swsacz6s | SN74HC266 

[MIN NOM MAX| MIN NOM MAX| 

Voc Supply voltage OR: | ENN ET) BA 
Voo=2¥ 







VIH High-level input voltage 












VIL Low-level input voltage 






VI 
Vo 


Input voltage 





Output voltage 
Input transition (rise and fall) time 


Operating free-air temperature 









TA 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


Tas 26 "SNeaHo268 | SN7aHC266 

PARAMETER TEST CONDITIONS UNIT 
TW WA | wi _ WAX] wN_WAX 

ton Wie vivorvins Vo=Voo A a: EO A 


0.00204 
TOL = 20 pA 0.001 0.1 r 
VOL Vy = VIH or Vic 0.001 0.1 a ; : 










ae 4mA 4.5V 0.17 0.26 


2 








| Icc 
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SN54HC266, SN74HC266 
QUADRUPLE 2-INPUT EXCLUSIVE-NOR GATES 
WITH OPEN-DRAIN OUTPUTS 


SCLS135B - DECEMBER 1982 — REVISED JULY 1996 


switching characteristics over recommended operating free-air temperature range, C; = 50 pF 


(unless otherwise noted) (see Figure 1) 


FROM TO 
PARAMETER 
| arawerer | un (ouTPUT) MIN TYP WAX] MIN MAX] MIN MAX 


60125 









UNIT 






> 
for O08 me 
<|<|< 






Bo 
al 
= 
> 
4 
ow 
[> 
p > 
Olalwm}[aioafnr 
<jc[<}<p<cj< 






operating characteristics, Ta = 25°C 
PARAMETER 


Cog Power dissipation capacitance per gate | = Noload =| 35 | pF Cd 








PARAMETER MEASUREMENT INFORMATION 


Vec 
Rp = 1kQ 
Ss NCC 
From Output Test 
Under Test Point Input | 50% 50% a 
Cl. = 50 pF | 
T (see Note A) je 'PLH +> le ‘PHL ad 
= In-Phase _i| | x0! VOH 
Output | etd | Nc 50% 
LOAD CIRCUIT 10% l | +My) 
| | —> «+t 
Input 50% 4) 90% 20% N, 50% whl | VoH 
10% 10% Out-of-Phase 90% |\ 50% | | 
i LY] ov Output | 10% 10%>£ vo, 
—> et —>| «tf —> «€¢-t | 
VOLTAGE WAVEFORM VOLTAGE WAVEFORMS 
INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 


NOTES: A. Cy includes probe and test-fixture capacitance. 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 6 ns, t¢ = 6 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54HC273, SN74HC273 
OCTAL D-TYPE FLIP-FLOPS 
WITH CLEAR 


SCLS136A —- DECEMBER 1982 — REVISED JANUARY 1996 






® Contain Eight Flip-Flops With Single-Rail SN54HC273...J OR W PACKAGE 
Outputs SN74HC273... DW, N, OR PW PACKAGE 
(TOP VIEW) 


@ Direct Clear Input 
@ Individual Data Input to Each Flip-Flop 


@ Applications Include: 
— Buffer/Storage Registers 
— Shift Registers 
— Pattern Generators 


@ Package Options Include Plastic 
Smail-Outline (DW), Thin Shrink 
Small-Outline (PW), and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 





etait SN54HC273... FK PACKAGE 
description (TOP VIEW) 


These circuits are positive-edge-triggered D-type co 
flip-flops with a direct clear (CLR) input. 99628 


Information at the data (D) inputs meeting the 
setup time requirements is transferred to the 
Q outputs on the positive-going edge of the clock 
(CLK) pulse. Clock triggering occurs at a 
particular voltage level and is not directly related 
to the transition time of the positive-going pulse. 
When CLK is at either the high or low level, the 
D input has no effect at the output. 


The SN54HC273 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HC273 is characterized for 
operation from —40°C to 85 °C. 





FUNCTION TABLE 
(each flip-flop) 
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OCTAL D-TYPE FLIP-FLOPS 
WITH CLEAR 
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logic symbolt 
| _ 4 
CLR BS 
11 
CLK 5 
3 2 
1D ro 10 
4 5 
2D aan 20 
7 6 
a aa 20 
8 9 
4 Peed 4a 
13 12. 
sD es 50 
14 15 
6 ae 60 
17 16 
7 aa 70 
18 19 
a etd 8 
Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
logic diagram (positive logic) 
1D 2D 3D 4D 5D 6D 7D 8D 
3; 13 |4 13 
- [ [ [ L L L 
| > > > > > > > > 
. i | i | OO @ e @ @ @ 
crn +d > a hae la ed ed 
2 6 
1Q 2Q 3Q 4Q 5Q 6Q 7Q 8Q 


O 
© 


al a 


nem cen ces 
(eo) aa 
mo, * ay 
iam ae : | 


Cc 


Ol 


VV 
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SN54HC273, SN74HC273 
OCTAL D-TYPE FLIP-FLOPS 
WITH CLEAR 


SCLS136A - DECEMBER 1982 — REVISED JANUARY 1996 


absolute maximum ratings over operating free-air temperature ranget 


Supply voltage range, VGo 664 ccetdaveisiaindwiieeeaviwe tentoletaseevnniedawedud -0.5Vto7V 
Input clamp current, ly (Vj <0 or Vi >Voc) (See Note 1) 6... cee eee eee eee ee eee eens +20 mA 
Output clamp current, lox (Vo <0 or Vo > Vac) (See Note 1)... cece cece cece eee +20 mA 
Continuous output current, lo (Vo =OtO Voc) ..-- eee cee cette eee eee eee eneees +25 mA 
Continuous current through Voc Or GND .... 2.66. eee eet eee eee e eee eeeeeee +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DW package .................. 1.6W 

N package ................008- 1.3 W 

PW package .................. 0.7 W 
Storage temperature range, Tog ------ eee eee eee eee eee e teen eee eee e ete t ees —65°C to 150°C 


tT Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions 


SN54HC273 SN74HC273 
[MIN NOM MAX| MIN NOM MAX] 


veosov id ae SC—~iC 
ETA A a ) a rs 
voo=45vV | 04050 Sia 


; | 
0 1.35. 
Voc =6V 0 1.8 
0 
0 Voc 




















VIH High-level input voltage 















VIL Low-level input voltage 


OTforfo 
—_ 
© 





a 
VI Input voltage Voc 
Voc] 0 Voc 
Woo=45v | 0 sof 0 ~—~500 







V 
V 


O1o 


Input transition (rise and fall) time 
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SN54HC273, SN74HC273 
OCTAL D-TYPE FLIP-FLOPS 
WITH CLEAR 
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electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
SN54HC273 | SN74HC273 
) PARAMETER | Tesrconpmons CONDITIONS ee Fa yan 7" an wax awa UNIT 


IO =-20 WA 4499. 
VieVinorVi 5a 5000 | 59 | se |v 













ioH=—4mA 39843 
io =-52 mA 54858 


000: 
loL = 204A 0001 0. 
i= Vin orVi oor 0: V 






fou=ama | asv] 017 ozs| oaf 098 

fion=62maA_| ev] 01s ozs] oat 038 
[a ievecero SiS tos aso _sv000] 1000 na 
[—1c6[vizvecera,to-0 +t ev t—~—~S of 60] »a_| 
[oP SSC~CSC*d Vw oo 0 


timing requirements over recommended operating free-air temperature range (unless otherwise 
note 


TA = 25°C SN54HC273 SN74HC273 
ee sie 
0 


Clock frequency 






Pulse duration 


CLK high or low 


Setup time before CLKT 


CLR inactive 


Hold time, data after CLKT 
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switching characteristics over recommended operating free-air temperature range, C; = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM TO Ta = 25°C SN54HC273 | SN74HC273 
PARAMETER UNIT 
jParawever | grey — | _eourtun MIN TYP_MAX| MIN MAX] MIN MAX, 


Pov ee 
rasv] 2760 —~*4t eid id: 
Cev] 2 eo | 2 | 2 










av[ ss veo] aaa] 200 

ea or wy  [asv] 162] [0 
Dev] 12 a] al» 

Tav[ 88 vol a0 2001 

CLK my Tasv[ is |e] 

2 A SAT RR] 






av] est no] 
ay [sve 15] af 19 





operating characteristics, Ta = 25°C 


PARAMETER | | TEST CONDITIONS UNIT 





Power dissipation capacitance per flip-flop | Noload = | 35] pF 
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SN54HC273, SN74HC273 
OCTAL D-TYPE FLIP-FLOPS 
WITH CLEAR 
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PARAMETER MEASUREMENT INFORMATION 


2 3 =! VCC 
_ High-Level 50% 50% 
Pulse 
From Output Test | | oV 
Under Test I Point 2) a =e 
2 


CL = 50 pF | | | Vec 
_ (see Note A) Low-Level 50% 50% 
= Pulse pai OV 
LOAD CIRCUIT VOLTAGE WAVEFORMS 
PULSE DURATIONS 
Sa Voc 
input 50% 50% 
| | OV 
le tPLH sg le tpHL —> 
| === VCC In-Phase | —— VOH 
Reference 50% Sa. | nia | | 90% | 90% N. 50% 
input |. OV 10% l l 10% Vv 
| | —p <—t —> jet 
l4- tsy Pe— th — | Est : 

| u | _ I tpHL ie — tpLH > " 

Data VF s0% OO AL 50% OH 
Input 50% | 90% 90% | 50% Out-of-Phase 90% | 50% 50% l 90% 
10% | | 10% OV Output l 10% 10% +—— VoL 
| | 
VOLTAGE WAVEFORMS | VOLTAGE WAVEFORMS 
SETUP AND HOLD AND INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 


NOTES: A. Ct includes probe and test-fixture capacitance. 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, tr = 6 ns, t= 6 ns. 
. For clock inputs, fmax is measured when the input duty cycle is 50%. 
. The outputs are measured one at a time with one input transition per measurement. 
. tPLH and tp are the same as tog. 


mogd 


Figure 1. Load Circuit and Voltage Waveforms 
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OCTAL D-TYPE FLIP-FLOPS 
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Inputs Are TTL-Voitage Compatible SN54HCT273... J OR W PACKAGE 
SN74HCT273 . .. DW, N, OR PW PACKAGE 
Contain Eight D-Type Flip-Flops (TOP VIEW) 


Direct Clear Input 


Applications Include: 

— Buffer/Storage Registers 
— Shift Registers 

— Pattern Generators 


@ Package Options Include Plastic 
Small-Outline (DW) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 





description 


These devices are positive-edge-triggered D-type SNS4HCT273. . . FK PACKAGE 
flip-flops with a common enable input. The CORvEN 
’'HCT273 are similar to the ’"HCT377, but feature co 

a common clear enable (CLR) input instead of a 2965S 
latched clock. 


Information at the data (D) inputs meeting the 
setup time requirements is transferred to the 
Q outputs on the positive-going edge of the clock 
(CLK) pulse. Clock triggering occurs at a 
particular voltage level and is not directly related 
to the positive-going pulse. When CLK is at either 
the high or low level, the D input has no effect at 
the output. The circuits are designed to prevent 
false clocking by transitions at CLR. 


The SN54HCT273 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74HCT273 is characterized for operation from —40°C to 85°C. 





FUNCTION TABLE 
(each flip-flop) 
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logic symbolt 


?) 
i a 
A 
\/ 
oO 
~<A 


a 

o 
~~ 
a 


T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 


iogic diagram (positive iogic) 
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SN54HCT273, SN74HCT273 
OCTAL D-TYPE FLIP-FLOPS 
WITH CLEAR 


SCLS068B —- NOVEMBER 1988 — REVISED JULY 1996 


absolute maximum ratings over operating free-air temperature ranget 


Supply VOlAdE TANG: VEG: ticctcsccusedsus Sears enne eda deanweesatersacadarseietriess —0.5Vto7V 
Input clamp current, Ij (Vj <0 or Vj >Voc) (See Note 1)... ee cece eee eee eee +20 mA 
Output clamp current, lox (Vo <0 or Vo >Voc) (See Note 1) 2... eee cece eee eee nes +20 mA 
Continuous output current, Io (Vo =OtO Voc) ... eee eee eee eee n ee eeeeneenneees +25 mA 
Continuous current through Voc Or GND ... 1. cece een eee eee e ne teneenes +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (See Note 2): DW package .................. 1.6W 

N package ................000- 1.3 W 

PW package .................. 0.7 W 
Storage temperature range, stg ----- eee eee eee eee e eee teen eeeeeenes —65°C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions 


SN54HCT273 SN74HCT273 
UNIT 


Voc Supply voltage 


VIH High-level input voltage Voc = 4.5 V to 5.5 V 
VIL | 


Low-level input voltage Voc = 4.5 V to 5.5 V 


VI Input voltage 
Vo Output voltage 
tt Input transition (rise and fall) times 





TA Operating free-air temperature 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


Ta = 25°C SN54HCT273 | SN74HCT273 
PARAMETER TEST CONDITIONS 
MIN TYP _MAX| MIN MAX| MIN MAX, 


(OH ==20HA 14408 
VOH Vi = Vin or ViL V 
loH =—4 mA 3.98 4.30 a 3. 
lo 


| = 201A 
VOL Vi = Vin or Vit , 
oL=4mA 














Vi = Voc or 0 | 
icc Vi =Vcoc or 0, lo=0 





One input at 0.5 V or 2.4 V 
Alcot Other inputs at 0 or Voc 





+ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or VCC: 
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timin requirements over recommended operating free-air temperature range (unless otherwise 
note 


TA = 25°C SN54HCT273 | SN74HCT273 
[MIN MAX| MIN MAX] MIN MAX] 
co ee Pasv[ 0 a5| 0 wel 0 20| 
zZ 

clock sel Td SC] A] I) 


asv] 2 | 30 
CLK high or low ras 7 


















| 55v] 18 | < 
tw Pulse duration rag. oe 
ae a 









LR inactive 


Setup time before CLKT 





tsu 








Hold time data after CLKT 


switching characteristics over recommended operating free-air temperature range, Voc = 5 V + 0.5 V, 
C,. = 50 pF (unless otherwise noted) (see Figure 1) 


SN54HCT273 
FROM, TO : 
PARAMETER (INPUT) (OUTPUT) —_Ta=25°0 _ 25 | Ta 25°C UNIT 
TYP MAX 
1 
MHz 
} 
a Stat at 
| 5.5 V_ x 
| am : 2 
iis resv] Sst 
e 1 ey 
rsevp* 1 a 


switching characteristics over recommended operating free-air temperature range, Voc = 5 V + 0.5 V, 
C,_ = 50 pF (unless otherwise noted) (see Figure 1) 


Serer er 
rp Us 
PARAMETER ONPUT) fouTPUT) Voc _ 25 eer —__ UNIT 
| MIN TYP MAX | oz mm me 


}45V{ 25 31 | 
cs 









e 










2 
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operating characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS | TYP] UNIT 
Cod Power dissipation capacitance | Noload =| 30] pF 





PARAMETER MEASUREMENT INFORMATION 


From Output Test High-Level ——— 3V 
Under Test | Point 9 Pulse : 1.3V | 1.3V 
OV 


Cy = 50 pF 
(see Note A) nae tw — 
a Low-Level | | $V 
LOAD CIRCUIT Pulse athe Nay 
_—-—— 3V VOLTAGE WAVEFORMS 
Input 1.3V 1.3V PULSE DURATIONS 
! | OV 
(+ tPLH a le (PHL = 
eatin NE ——3V 
In-Phase | ee | 50% 90% Na 3y OH Reference | 13V 
Output | | | 1. Input 
10% l l l 10% VoL | OV 
ae I tpHL > I tpLH —>| 2 r | ae 
ut-Ol- : ata — ae oe 
Output | 10% 10% 4 1 vo, 3V , : ! ! , 3Voy 
Se | ee >| et 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
SETUP AND HOLD AND INPUT RISE AND FALL TIMES ~ PROPAGATION DELAY AND OUTPUT RISE AND FALL TIMES 


NOTES: A. Cy includes probe and test-fixture capacitance. . 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, t, = 6 ns, tf = 6 ns. 
The outputs are measured one at a time with one input transition per measurement. 
For clock inputs, fmax is measured when the input duty cycle is 50%. 
tPLH and tpH, are the same as tpg. 


moo 


Figure 1. Load Circuit and Voltage Waveforms 
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HEX BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 


SCLS308A — JANUARY 1996 —- REVISED JULY 1996 





@ High-Current 3-State Outputs Drive Bus SN54HC365... J OR W PACKAGE 
Lines, Buffer Memory Address Registers, Sener Ew PACKAGE 


or Drive up to 15 LSTTL Loads 

@ True Outputs 

@ Package Options Include Plastic 
Small-Outline (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 


description 





These hex buffers and line drivers are designed 
specifically to improve both the performance and SN54HC365... FK PACKAGE 
density of 3-state memory address drivers, clock (TOP VIEW) 
drivers, and _ bus-oriented receivers and 
transmitters. The ’HC365 contain six independent 
buffers/drivers with dual-gated output-enable 
(OET and OE2) inputs. When OE7 and OE2 are 
both low, the device passes noninverted data from 
the A inputs to the Y outputs. If either (or both) 
output-enable terminal(s) is high, the outputs are 
in the high-impedance state. 


The SN54HC365 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HC365 is characterized for 
operation from —40°C to 85°C. 





NC — No internal connection 


FUNCTION TABLE 
(each buffer/driver) 


INPUTS OUTPUT 


Y 
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logic symbolt 





Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 


logic diagram (positive logic) 





To Five Other Channels 


Pin numbers shown are for the D, J, N, and W packages. 


absolute maximum ratings over operating free-air temperature ranget 


Supply voltage range; Vee ch cect henaawriescwncuveetsues des wateaaneganeweee -0.5Vto7V 
Input clamp current, lik (Vj<OorV;>Voc) (See Note 1) 2... eee cece eee eect cette eee +20 mA 
Output clamp current, lox (Vo <0 or Vo > Voc) (See Note 1)... cece cece ee eee eee +20 mA 
Continuous output current, IE (Vo =O tO Voce) ee eee eee eee e eee e tence teense eennes +35 mA 
Continuous current through Voc Or GND ..... 6. eee eee tee eee eee eee eeneenee +70 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package .................... 1.3W 

N Package: a. stsechigtacaveyias 1.1W 
Storage temperature range, Tyg ..... sec c cece cence eect eee e eee e enter eee eeettenanes —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions 






[__SNeaHcses | _ SN74HC365 

[MIN NOM__MAX| MIN NOM ax] ONT 

Voo Supply voltage SE IE SA) SSO 1 
Voo=2V 

Voc =45V 316 V 















VIH High-level input voltage 









Low-level input voltage 





VIL 











< 
(@) 
(@) 
ll 
Oo 
< 
tH 
<= 
Oi 
Ole 
rin 
<= 
Q |: 
©) 
< 












VI) 
Vo 


Input voltage 
Output voltage 


ii 
< 
QO 
@) 
il 
< 
QO 
i?) 
Ei 


Voo=4.5V 0500 | 0 00 
Voo=6V_ 2 of oo 


—-5 125 —40 85 °C 


Oo 







Input transition (rise and fall) time 


=) 


Voc=2V 0 1000 0 1000 a] 






TA Operating free-air temperature 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


| Ta=25°C | SNeaHC365 | SN7aHC3e5 | 
PARAMETER TEST CONDITIONS UNIT 
MIN TYP MAX| MIN MAX| MIN MAX 


19 1,996 
ion =-20 pA CE YY 
Vi= Vin oF Vi so 5000 -| 60 | sa |v 





ion = mA 39843 
ioH=-7.8 mA cas 58 | 62 [| 534 


lo. =20 uA 001 0. 
Vi= Vin or Vi 20010. V 






igustama | ev 038 a8) oa] aa 
[a iwevocera SS SS*d SS tos ss00) —st000] 1000] na 
a a aD cS AC) a 
[tcc |wieVocors,iow0 | ev] et veo a0] sa 
See et EROS 7.0) EAT SA SE A 
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switching characteristics over recommended operating free-air temperature range, C; = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM TO Ta = 25°C | SN54HC365 SN74HC365 
ef eneur) | coureur) | NC? [win typ wax| MIN wax] MIN Max] Yt 


joo veo) 265[ 208] 
25 _sef _s7[ a 


240 
| Ze) a) 
evp 19 so] [ai 


switching characteristics over recommended operating free-air temperature range, C, = 150 pF 
(unless otherwise noted) (See Figure 1) 


FROM TO Ta = 25°C | SN54HC365 | SN74HC365 
PARAMETER : UNIT 
| PaRAMeTER (INPUT) (OUTPUT) MIN” TYP __MAX| MIN MAX| MIN MAX] 


p 








operating characteristics, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 





Cod Power dissipation capacitance per buffer/driver . 
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PARAMETER MEASUREMENT INFORMATION 


me Oia warm ay Cees 








or 
L 
(see Note A) T % sc je FE 
° 
LOAD CIRCUIT 
sting apenas ae Vcc 
input 50% 50% 
| | OV 
le tPLH 54 i tPHL Ba 
Se a 
In-Phase | | OH 
Output | 80% 4} 90% =| = 90% Ns 9% 
10% | l 10% VoL 
—> et, | —p> jet Output Voc 
t t Control 
a PHL ee I+ teLH > ? Peete Si ce 







Out-of-Phase Enabling) [hf OV 


Output +—— VoL tpz. —¢—> l¢ + tpiz 


10% 10% 
—Pp th —> ¢—t Output =Voc | «Voc 
VOLTAGE WAVEFORMS enable | 50% | | an 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES (See Note B) | 2 __ VoL 


tpZH baa | 

=== VOC Out — — V 

put OH 
Input mf oe we N eh Waveform 2 | 50% | ae 
10% > OV (See Note B) | | nO 
— e— ty —p| tf }¢——- tpHz 
VOLTAGE WAVEFORM VOLTAGE WAVEFORMS 
INPUT RISE AND FALL TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 


NOTES: A. Cy includes probe and test-fixture capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 6 ns, tf = 6 ns. 

D. The outputs are measured one at a time with one input transition per measurement. 

E. tp_H and tpr are the same as t 

F. tp_z and tpyz are the same as tgs. 

G. tpzz_ and tpz} are the same as ten. 


Figure 1. Load Circuit and Voltage Waveforms 
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@ High-Current 3-State Outputs Drive Bus SN54HC367 .. . JOR W PACKAGE 
Lines, Buffer Memory Address Registers, SN74HC367 th si N PACKAGE 
or Drive up to 15 LSTTL Loads T ba 


@ True Outputs 

@ Package Options Include Plastic 
Small-Outline (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 


description 





These hex buffers and line drivers are designed 
specifically to improve both the performance and SN54HC367 ... FK PACKAGE 
density of 3-state memory address drivers, clock (TOP VIEW) 

drivers, and  bus-oriented receivers and 
transmitters. The ’HC367 are organized as dual 
4-line and 2-line buffers/drivers with active-low 
output-enable (1OE and 20E) inputs. When OE is 
low, the device passes noninverted data from the 
A inputs to the Y outputs. When OE is high, the 
outputs are in the high-impedance state. 


The SN54HC367 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HC367 is characterized for 
operation from —40°C to 85°C. 





NC — No internal connection 


FUNCTION TABLE 
(each buffer/driver) 


Ea one 


Z 
L H H 
L L L 












PRODUCTION DATA information is current as of publication date. Copyright © 1996, Texas Instruments Incorporated 
Products conform to specifications per the terms of Texas Instruments ij 

standard warranty. Production processing does not necessarily include 

testing of all parameters. I EXAS 
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logic symbolt 


1Y1 





1¥2 
1¥3 
1¥4 
21. 
2Y2 
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 
logic diagram (positive logic) 
10— _! 20E _15 
11 — Say oar —2 Movi 
To Three Other Channels To One Other Channel 


Pin numbers shown are for the D, J, N, and W packages. 


absolute maximum ratings over operating free-air temperature ranget 


Supply Voltage range; VGC .<¢s.00¢ eaves wrevaee hes te daiewdens sews sees abasiewetnnias es —-0.5Vto7V 
Input clamp current, liq (Vj <O or Vj >Vec) (See Note 1) 2... eee eee teens +20 mA 
Output clamp current, Iox (Vo <0 or Vo > Voc) (See Note 1) ..............0.008- agtimsan se +20 mA 
Continuous output current, Ig (Vo =O tO VoG) .- cece cence cette eee rece ence cence eneeenes +35 MA 
Continuous current through Voc or GND ... 0... eee eee ee eee ee eee sini dteirccels Dio mveila aah etpeeie +70 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package .................... 1.38 W 

ys N package ...............0005- 1.1W 
Storage temperature range, Tytg ..--- eee cece eee e eee eee tee teen nett eee —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 


implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1. The input and output voitage ratings may be exceeded if the input and output current ratings are observed. 


2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 


except for the N package, which has a trace length of zero. 
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recommended operating conditions 


SN54HC367 SN74HC367 
[MIN NOM MAX| MIN NOM MAX| 
Supply voltage ee A S| A NS 


VIH High-level input voltage 


VIL Low-level input voltage 


Vy Input voltage 


VO Output voltage 


Input transition (rise and fall) time 


TA Operating free-air temperature 





electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
TAs 25°C SN54HC367 | SN74HC367 
| PARAMETER TEST | Tesrconpmons 

TYP __MAX [win MAX [WIN MAX] 


191.008 
Io = -200A 14498 
Vi= Vin oFVi a 













30843 
EEZI 54868 


i= Vin orViL 0010. V 


MevecwoSSSC*dSS 00] -sH000 | _sr000] na 
See. ESR BT RE OA MN 
[1c ¥i=Vocero. igz0 +f evi ——S—S=— SSC SC 
a 5 5 SY TT DO 
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switching characteristics over recommended operating free-air temperature range, C, = 50 pF 
(unless otherwise noted) Saher Figure 1) 


PARAMETER FROM TO Vv Ta = 25°C SN54HC367 SN74HC367 
= courpur) | OE | win Typ Max [awe wn wa 





switching characteristics over recommended operating free-air temperature range, C; = 150 pF 
auniee= otherwise noted) (see Figure 1) 


oii 7 
[rarer | [etn | Pal a aL Rail 

Fav]__70 120] ~~+te0] ==. 

A ye i ae a] GREE 

Rk — 

RE eee 

[evo] Ssi‘“aTSS”*~‘“‘ OB; 


“5 m0| ae] 265, 
ie Te] 1 ny 
3p a) 
















PARAMETER TEST CONDITIONS UNIT 


Power dissipation capacitance per buffer/driver | = Noload =| 85] pF 
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PARAMETER MEASUREMENT INFORMATION 


il tae eae 


From Output Point Ry ae ep DF 


L 
(soe Note A) | % 7 












LOAD CIRCUIT 
ee Voc 
Input 50% 50% 
: | OV 
‘+ tPLH a le tpHL —> 
In-Phase | | ——— VOH 
10% f | | | 10% yo, 
—> et | —»> ett Output Voc 
tPHL ae tpLH > pentios 
i a Vou _ (Low-Level 50% 50% 
Out-of-Phase Enabling) | \ eee OV 
Output +——VoL tpZL heii > tPLZ 
—> ty —> -t Output ~Voc | ~Vec 
VOLTAGE WAVEFORMS baleen aia 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES Sree cl —— VOL 
tPZH a | 
=== NEC Out ow 
put OH 
Input 1 50% FF | sa oe | sof Waveform 2 , 50% | sii 
os | lj ov (See Note B) | | =0V 
—> \e—-t —>| <¢—t ¢$—r tPHz 
VOLTAGE WAVEFORM VOLTAGE WAVEFORMS 
INPUT RISE AND FALL TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 


NOTES: A. Cy includes probe and test-fixture capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 6 ns, tf = 6 ns. 

D. The outputs are measured one at a time with one input transition per measurement. 

E. tpLH and tpH, are the same as t 

F. tp_z and tp} are the same as tgjg. 

G. tpz_ and tpzZpH are the same as ten. 


Figure 1. Load Circuit and Voltage Waveforms 
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@ High-Current 3-State Outputs Drive Bus SN54HC368... J OR W PACKAGE 
SN74HC368 ...D OR N PACKAGE 


(TOP VIEW) 


Lines, Buffer Memory Address Registers, 
or Drive up to 15 LSTTL Loads 

@ Inverting Outputs 

@ Package Options Include Plastic 
Smaill-Outline (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 


description 





These hex buffers and line drivers are designed 
specifically to improve both the performance and SN54HC368... FK PACKAGE 
density of 3-state memory address drivers, clock | (TOP VIEW) 

drivers, and  bus-oriented receivers and 
transmitters. The ’"HC368 are organized as dual 
4-line and 2-line_buffers/drivers with active-low 
output-enable (1OE and 20E) inputs. When OE is 
low, the device passes inverted data from the 
Ainputs to the Y outputs. When OE is high, the 
outputs are in the high-impedance state. 


The SN54HC368 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HC368 is characterized for 
operation from —40°C to 85°C. 


z169 8k 





NC — No internal connection 


FUNCTION TABLE 
(each buffer/driver) 


a ome 


Z 
L H L 
L L H 
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logic symbolt 








 1Y1 
1Y2 
1Y¥3 
1¥4 
2Y1 
2Y2 
Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 
logic diagram (positive logic) 
2A1 le LL 2Y1 
To Three Other Channels ~ To One Other Channel 


Pin numbers shown are for the D, J, N, and W packages. 


absolute maximum ratings over operating free-air temperature range? 


SUODIY VONage Lande; Vcc: x dncs-coicc a cemcineeres canara ttanenee tend aw senate sence —-0.5Vto7V 
Input clamp current, lx (Vj; <0 or Vj >Voc) (See Note 1)... eee eect erence eens +20 mA 
Output clamp current, lox (Vo < 0 or Vo > Voc) (see Note 1) ................ pusheoruiete: +20 mA 
Continuous output current, Iq (Vo =O tO VOC) «nc eee eee eee e eet e tee e eee eet e eee ee een eneees +35 mA 
Continuous current-through Voce of GND iiwssacee cere coslenes on 55s ie ee eee eee eee oe eee awe +70 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): Dpackage ..............2e00es 1.3W 
N package ..........cceceeeuee 1.1W. 
Storage temperature range, Tstg .--- +e eee eee eee teen eee e ete e tenet nets —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions’ i is not 
implied. rant to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voitage ratings may be exceeded if the input and output current ratings are observed. 

: The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions 


SN54HC368 SN74HC368 
[MIN NOM MAX] MIN NOM MAX] —™ 


Yoo Supply votage (a Ta) | 
EEN 
eae y 

















VIH High-level input voltage 












Low-level input voltage 





VIL 












V\ 
VO 


Input voltage 
Output voltage 







Input transition (rise and fall) time 


TA Operating free-air temperature 





electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
Ta = 25°C SN54HC368 | SN74HC368 ait 
MIN” TYP_MAX| MIN MAX| MIN MAX 


19 1,908 
loH = -20 nA 444.499 
VOH Vi = ViH Or ViL 












PARAMETER TEST CONDITIONS 





so so9 | s9 if sa 
(OH= =O mA 39843 
ioH=—7.8mA cae 58 | _s2 | sa 


OL =20A 

Vor |Vi=vidorvi v 
38 

eA 

TF 






fou=éma_| 4sv] 017 026 04 
fiou=78ma | 6v[ 015 o26[ oa] 089 
[a ievecoroSSC*d Sv nt s00] tooo 000 na 
[16g [Wi=Vocero, oso +4 svt —S™S~—YSSCSCS YS 
A A ST) ) ED 





pF 
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switching characteristics over recommended operating free-alr temperature range, C; = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM TO TA = 25°C SN54HC368 | SN74HC368 
PARAMETER UNIT 
jarawerer | gnu) | uteun NN TYP WAX a 





switching characteristics over recommended operating free-air temperature range, C; = 150 pF 
(unless otherwise noted) (see Figure 1) 


jparaweren | oun | outrun [Ye Tame ave amet macy maa] ONT 
(NPUT) (ouTPUT) Twin TYP WAX] MIN MAX| MIN MAX) 

A vy [asv[ ares 

| 

RE eee 


wo] ae] ~~ 
Any 














1986 





operating characteristics, Ty, = 25°C 


PARAMETER TEST CONDITIONS UNIT 


Cod Power dissipation capacitance per buffer/driver | = Noload = {35 | pF 
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PARAMETER MEASUREMENT INFORMATION 


Test s1 
From Output Polnt AL 
Under Test 
CL 
(see Note A) aL % S2 
LOAD CIRCUIT 
SS ee Voc 
Input 50% 50% 
| | OV 
‘+ tPLH al le tPHL RA 
In-Phase | | == NOH 
eae: 50% ff) 90% | 20% Ni 50% 
10% | l | 10% V 0 
—> }—-t | —> \e— tf 
- tPHL ai I tPLH 






Out-of-Phase 
Output 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 


90% 90% \. Voc 
Input 50% | | | 50% 
10% ! ! 10% yy 


| 
et —>| ty 
VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES 


NOTES: A. Ct includes probe and test-fixture capacitance. 





earaweres[ a [a | | 
or 
Powe | war [Se teem 


50 PF 








Output 
Control 
(Low-Level 
Enabling) 


tpzL -“— ¢§—$>- tpLz 


Output 
Waveform 1 
(See Note B) 


tPZH <7 | 


Output | 
Waveform 2 
(See Note B) | | 
\¢——+ tpHz 


VOLTAGE WAVEFORMS 





90% 


ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 


. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 


characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 6 ns, tf = 


. tp_z and tpy7z are the same as tj. 
. tpz,_ and tp7p are the same as ten. 
. tPLH and tpHL are the same as tog. 


A 

B 

C 

6 ns. 

D. The outputs are measured one at a time with one input transition per measurement. 
E 

F 

G 


Figure 1. Load Circuit and Voltage Waveforms 
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@ Eight High-Current Latches in a Single SN54HC373...J OR W PACKAGE 
Package SN74HC373 ... DB, DW, N, OR PW PACKAGE 
(TOP VIEW) 
@ High-Current 3-State True Outputs Can 


Drive up to 15 LSTTL Loads 
@ Full Parallel Access for Loading 


@ Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 





description 


These 8-bit latches feature 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, 1/O ports, bidirectional bus drivers, and 
working registers. 


The eight latches of the ’HC373 are transparent 
D-type latches. While the latch-enable (LE) input 
is high, the Q outputs follow the data (D) inputs. 
When LE is taken low, the Q outputs are latched 
at the levels that were set up at the D inputs. 


SN54HC373... FK PACKAGE 
(TOP VIEW) 


An output-enable (OE) input places the eight 
outputs in either a normal logic state (high or low 
logic levels) or the high-impedance state. In the 
high-impedance state, the outputs neither load 
nor drive the bus lines’ significantly. The 
high-impedance state and increased drive 
provide the capability to drive bus lines without 
interface or pullup components. 


OE does not affect the internal operations of the latches. Old data can be retained or new data can be entered 
while the outputs are off. 


The SN54HC373 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74HC373 is characterized for operation from —40°C to 85°C. 
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FUNCTION TABLE 
(each latch) 





logic symbolt | 
nes, 
OE I 
11 
LE 
3 , aoe 
iD — Hip > = 10 
2 — ee 5 20 
09 2 —_{}- + 
a en 40 
13 . 12 | 
60 eee 50 
14 . 15 
eD a 60 
17 _— 16 
7D aera eae! 7a 
18 : 19 
eo a 20 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
logic diagram (positive logic) 
OE 


LE 


1D 





To Seven Other Channels 
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absolute maximum ratings over operating free-air temperature ranget 


Supply: VOlade Tange, ViGGe «vic c.geke panwetakmae cee aerey cone que bu eee pane aes -0.5Vto7V 
Input clamp current, lj (Vj <0 or Vj >Voc) (See Note 1) «0. eee ee eee ences +20 mA 
Output clamp current, lox (Vo <0 or Vo > Vcc) (See Note 1)... cece cece eee eens +20 mA 
Continuous output current, Io (Vo =OtO VCC) «1... eee eee ete eee n ee eeees +35 mA 
Continuous current through Voc or GND ... 1... ec e ree ee eee et eee nee +70 mA 
Maximum power dissipation at T, = 55°C (in still air) (see Note 2): DB package .................. 0.6 W 

DW package ...............06. 1.6W 

N package ............00.. eee 1.3 W 

PW package ............-.005- 0.7 W 
Storage temperature range, Istg 1-1. - eee cece eee eee eet eens —65°C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions 


SN54HC373 | SN74HC373 
[MIN NOM MAX] MIN NOM MAX] - 


V 
Nog=ev [ofa 

V 
a SI 


Voo=45V | 0 ~—~-s00f 500 
Voc =6V 0 400 
TA Operating free-air temperature : —55 














ViH High-level input voltage 














VIL Low-level input voltage 












Input transition (rise and fall) time 
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_ $N54HC373, SN74HC373 
-OCTAL TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 
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electrical characteristics over “recommended operating free-air temperature range (unless 
otherwise noted) 


| ATA 25°C SN54HC373 | SN74HC373 


SDE 
[ev] se 600 seid seid) 
flon=-6ma | asvp 3003 -| a7 +| aes 
oe aa 










VOH Vy = Vi or VIL 









jor=20ua = [anv] 0001 on on] oi] 
i= Vin orVi [—ev[ 000; orf orf ox] v 
fiou=6ma | asvp os oz] oa] 0.9 
fion=78ma__| ev} 015 026] oa] 0.38 
I 


Py Voger, igs ev of 00] eo 
2d AC ARNT CT, ] | AOE) OC 


timing requirements over recommended operating free-air temperature range (unless otherwise 
noted 


: || Ta=25°C | SN54HC373 | SN74HC373 
Nee | wax [win wax [win wax | ON 


Tavp eo | wo | 
rasv[ 16a | 2 
IE A a LS RAD 
PevP 9 |e [| 


oo 



















tw Pulse duration, LE high — 












tsu Setup time, data before LEL 









Hold time, data after LE 
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switching characteristics over recommended operating free-air temperature range, C; = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM TO SN74HC373 
Renee (INPUT) (OUTPUT) MIN. TYP MAX| MIN MAX] MIN MAX] \. 











avy se 60] asf 0 
ce == 

Tev> 7s asf es] ——~—ia 

LE Any Q sf sa] aa 

65 150 225 190 

50 150 225 190 

620 

1326 

i) 
[oe 









switching characteristics over recommended operating free-air temperature range, C, = 150 pF 
(unless otherwise noted) (see Figure 1) 


FROM TO SN54HC373_| SN74HC373 
PARAMETER 
| PARAMETER (NPUT) ute [Yee [aan See aa a RAL 


de ) 
ES) a) a ZT 
pe ‘ies 


Ze aya [asv> 23] sof 
| 51 43 


operating characteristics, T, = 25°C 


| PARAMETER TEST CONDITIONS UNIT 
Cod Power dissipation capacitance per latch | Noload = | 100{ pF 












W3 Texas 
INSTRUMENTS 


POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 5-383 


SN54HC373, SN74HC373 
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PARAMETER MEASUREMENT INFORMATION 


$1 


" 


Test 


Point RL 


From Output 
Under ee 


(see Note a T 


LOAD CIRCUIT 


=== Vee 
High-Level 
Pulse ! nr ! 50% a 
Low-Level [ | Vec 
Pulse 50% 50% 
fos OV 


VOLTAGE WAVEFORMS 
PULSE DURATIONS 


ie Voc 
Input 50% 50% 

| | OV 

In-Phase | : 90% 90% A! VOH 
| 50% | [N- 50% 
oui 10% | | Ne10% y 
OL 
f 


” tPHL ag 







VOH 
Out-of- 
Phase +—— VOL 
Output —> <¢ft —> «tr 
VOLTAGE WAVEFORMS 


PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 


NOTES: CL. includes probe and test-fixture capacitance. 


50 sae 


PARAMETER 


“te 












| st | sz 
[Closed | 


re 

150 PF Closed 

HEHE! 4 | eope | OP Sosa 

= [solo fom 
Open Open 


Reference 50% ——Vec 
Input l ag 


+ tay Pe th — 


| 

= iay 
Data | fro% SCH Cc 
Input 50% | 90% 90% ! 50% 


| 
Fh ee 
VOLTAGE WAVEFORMS 
SETUP AND HOLD AND INPUT RISE AND FALL TIMES 


jae LEME 


150 oF 





Output 
Control 
(Low-Level 
Enabling) 


50% 50% 
| Nh es — OV 


tpzL “+> <> tPLz 


Output 
Waveform 1 
(See Note B) 


tPZH << | 
Output a 
Waveform 2 | ad 


(See Note B) | | 
\¢——>+ tpHz 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 





=O0V 


. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 


characteristics: PRR < 1 MHz, Zo = 50 Q, tr = 6 ns, tf = 


. tp_z and tpy7 are the same as tgs. 
. tpzi and tpz} are the same as ten. 
. tp_H and tpH i are the same as tpg. 


A. 
B 
C 
6 ns. 
D. The outputs are measured one at a time with one input transition per measurement. 
E 
F 
G 


Figure 1. Load Circuit and Voltage Waveforms 
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@ Inputs Are TTL-Voltage Compatible SN54HCT373... J OR W PACKAGE 
@ Eight High-Current Latches in a Single eC ga me 
Package 


@ High-Current 3-State True Outputs Can 
Drive up to 15 LSTTL Loads 

@ Full Parallel Access for Loading 

@ Package Options Include Plastic 
Small-Outline (DW) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 


description 





These 8-bit latches feature 3-state outputs SN54HCT373.... FK PACKAGE 


designed specifically for driving highly capacitive (TOP VIEW) 
or relatively low-impedance loads. They are 
particularly suitable for implementing buffer ach OS 


registers, I/O ports, bidirectional bus drivers, and 
working registers. 


The eight latches of the ’HCT373 are transparent 
D-type latches. While the latch-enable (LE) input 
is high, the Q outputs follow the data (D) inputs. 
When LE is taken low, the Q outputs are latched 
at the levels that were set up at the D inputs. 


An output-enable (OE) input places the eight 
outputs in either a normal logic state (high or low 
logic levels) or the high-impedance state. In the 
high-impedance state, the outputs neither load 
nor drive the bus lines’ significantly. The 
high-impedance state and increased drive 
provide the capability to drive bus lines without 
interface or pullup components. 


OE does not affect the internal operations of the latches. Old data can be retained or new data can be entered 
while the outputs are off. 


The SN54HCT373 is characterized for operation over the full military temperature range of —55°C to 125°C. The 
SN74HCT373 is characterized for operation from —40°C to 85°C. 








PRODUCTION DATA information is current as of publication date. Copyright © 1996, Texas Instruments Incorporated 


Products conform to spactécatlone pat the terns of Taras ingiumente i 
ae TEXAS 
INSTRUMENTS 


POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 5-385 


SN54HCT373, SN74HCT373 
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logic symbolt 


FUNCTION TABLE 
(each latch) 






xrrtst 
x <x - LITO 





t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 


logic diagram (positive logic) 
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To Seven Other Channels 
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INPUTS OUTPUT | | 
OE LE Q 


L H 
L . L 
L Qo 
H Z 


o1Q@ | ao} 


15 
16 
19 


10 
20 
3Q 
4Q 
5Q 
6Q 
7 
8Q 


SN54HCT373, SN74HCT373 
OCTAL TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 


SCLSO09A - MARCH 1984 —- REVISED JANUARY 1996 


absolute maximum ratings over operating free-air temperature ranget 


Supply voltage range; VEG waiesiandstesectenkeackareasneemwe cane lesed eee eugaue das -0.5Vto7V 
Input clamp current, liq (Vj <0 or Vi>Voc) (See Note 1) 6... kee eee eee cece nee eaees +20 mA 
Output clamp current, lox (Vo <0 or Vo >Vec) (See Note 1)... cece eee eee eee eee +20 mA 
Continuous output current, Io (VQ =OtO VEC) ... cece ccc cece eee eee tence eeeeeees +35 mA 
Continuous current through Voc or GND ..... 2... cece nnn tence nee enees +70 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DW package .................. 1.6W 

N package ...............0000. 1.3 W 
Storage temperature range, Tytg .. 1+ sere eee eee tee e ete e eee eet eee eee tenes —65°C to 150°C 


tT Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 


except for the N package, which has a trace length of zero. 
recommended operating conditions 
UNIT 


oe Supply voltage 4.5 5 5.5 


High-level input voltage Voc = 4.5 V to 5.5 V 2 __ 
Low-level input voltage Voc = 4.5 V to 5.5 V 


Input voltage 0 Voc 
Vo Output voltage 0 Vcc 
tt Input transition (rise and fall) time 


TA 

















> 
ololo on 
<ic 
QjO;O 
© 10 1o 






Operating free-air temperature 





electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 


A= 25°C SN54HCT373 | SN74HCT373 
PARAMETER TEST CONDITIONS 
TWP WK | wi WAX | WA 


Vi = ViH or Vic OH = a 4.5V 
ois ma 39843 
—<" 









OL = 201A oor oat oa on 
VIH or VIL 
iOL=6 mA a7 ase] oa | 0a 
[| Wie Vogero +1000 =o 
eer Vo ord oor 05 ofS] A 
Vi=Voc ord, _Io=0 5 eT | See 


One input at 0.5 V or 2.4 V, 
4.5V 
to 5.5 V 


+ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcc. 
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timing requirements over recommended operating free-air temperature range (unless otherwise 
note 


Ta = 25°C SN54HCT373 | SN74HCT373 
MIN MAX] MIN MAX| MIN MAX] ~~ 
See eas rasv[_ 20. | 90. | 2 
" , rs5v] 
55V A BRE 


4.5V 
tsy Setup time, data before LEL 
[aa 5V 
th Hold time, data after LEL 


switching characteristics over recommended operating free-air temperature range, C, = 50 pF 
(unless otherwise noted) (See Figure 1) 


FROM To 
ae ee al eee ee 
rasv[ sas a 
a 
ee ae eee ee 
rssv[ 25 ae ef ao 
5 















ssv[ 23a aa a 
ee ee ee 
Se eee ee eee 





switching characteristics over recommended operating free-air temperature range, C; = 150 pF 
ld otherwise noted) (see Figure 1) 


(NPUT) (OUTPUT) See Seer ee et ee 
rasv[p 2 fo] 
eo 
a a ee ee ee 
rssv] ae a7] 


ee ae ae 
rssv| 28 a7] si | 
1 ee eee 


operating characteristics, Ta = 25°C 















PARAMETER TEST CONDITIONS UNIT 
Cod Power dissipation capacitance per latch | = Noload = | 50] pF 
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SN54HCT373, SN74HCT373 
OCTAL TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 


SCLSO09A - MARCH 1984 - REVISED JANUARY 1996 


PARAMETER MEASUREMENT INFORMATION 








[PARAMETER | RL_| C. | Si_| 82__ 
or 







Test st 
From Output Point = AL “te 150 pF | Closed | | Closed | | Open 
CL eae Closed | Open 
om TS Teesed_| Open _ 
LOAD CIRCUIT 
——3V 
seas a Loa 
High-Level ee a 2 | OV 
Pulse | | OV = tsu —pPiq— th =F 
l<— tw —> Data LF o7V D7vNl 
| | a Input .1.3V 44) NM 1.3 
Low-Level | aay | 0.3.V . ! ! | 0.3V oy 
Pulse : 1.3V 
———0V at ie =P et 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATIONS SETUP AND HOLD AND INPUT RISE AND FALL TIMES 
Er OAy SN nade eae 3V Output 
3V 
Input 1.3V 1.3V Control 1.3V 13V 
| | | ov (Low-Level | : OV 
| + le Enabling) {| .. 4' 
tpLH tpHL —> 
Neileaiad: [ee eee tPZL “— +—>+ tpLz 
In-Phase | lA“ 99% 90% Kl. VOH Output | | | =VCC 
Output ou V #i\ | | Sn Waveform 1 | 1.3V 
| | | VOL _ (See Note B) | 10% __ Vo. 
(¢— tr | —> tf | 
(¢ tp tPZH <a | 
Output l 90%  YOH 
Waveform 2 1.3V | ; 
(See Note B) | | ~0V 
\¢——>+ tpHz 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 


PROPAGATION DELAY AND OUTPUT RISE AND FALL TIMES 


NOTES: A. OC, includes probe and test-fixture capacitance. 


ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 


B. 


Omnmmo oO 


Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, tr = 6 ns, tf = 6 ns. 

The outputs are measured one at a time with one input transition per measurement. 

tpLz and tpyz are the same as tgjs. 

tpz,_ and tp7H are the same as ten. 

tPLH and tpH. are the same as tpg. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54HC374, SN74HC374 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 


SCLS141A —- DECEMBER 1982 — REVISED JANUARY 1996 





@ Eight D-Type Flip-Flops in a Single Package SN54HC374... J OR W PACKAGE 
® High-Current 3-State True Outputs Can SN74HC374. . eed oon PW PACKAGE 


Drive up to 15 LSTTL Loads 

@® Full Parallel Access for Loading 

@ Package Options Include Plastic 
Small-Outline (DW), Thin Shrink 
Small-Outline (PW), and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 


description 





These 8-bit flip-flops feature 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are SN54HC374 . . . FK PACKAGE 
particularly suitable for implementing buffer eee) 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 


The eight flip-flops of the ’‘HC374 are 
edge-triggered D-type flip-flops. On the positive 
transition of the clock (CLK) input, the Q outputs 
are set to the logic levels that were set up at the 
data (D) inputs. 


An output-enable (OE) input places the eight 
outputs in either a normal logic state (high or low 
logic levels) or the high-impedance state. In the 
high-impedance state, the outputs neither load 
nor drive the bus lines’ significantly. The 
high-impedance state and increased drive 
provide the capability to drive bus lines without 
interface or pullup components. 


OE does not affect the internal operations of the flip-flops. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 


The SN54HC374 is characterized for operation over the full military temperature range of —55°C to 125°C. The 
SN74HC374 is characterized for operation from —40°C to 85°C. 





FUNCTION TABLE 
(each flip-flop) 


a edd 


L 
Qo 
Z 
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logic symbolt > 
_ 1 
OE 3 
11 
CLK iS 
se 8 2 
1D oY) 5 (10 
(2D — aR eeae 5 20 
0. Eee eee! 7 
aD ea! ‘0 ‘ 
13 12 
50 anna 50 
14 15 
e0 a ca 
17 16 
7D ee 70 
| 18 19 
8D einen 80 


T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 


logic diagram (positive logic) 





To Seven Other Channels 


absolute maximum ratings over operating free-air temperature ranget 


Supply Voltage range; VGC: j4s.scis cassie as eee bes enews Souda cashews 2eeet 58 ceseta@eNs -0.5Vto7V 
Input clamp current, liq (Vj <0 or Vi >Voc) (See Note 1)... cece cece eee ee eee aie hese +20 mA 
Output clamp current, Iox (Vo <0 or Vo >Vec) (See Note 1)... eee eee eee ees +20 mA 
Continuous output current, Io (Vo =O tO Voc) ..--- cece eee eee eee eee err uaa ees +35 mA 
Continuous current through Voc Or GND ... 2... cece ccc ccc cece eee eee ee eeeeeees +70 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DW package .................. 1.6 W 
N DACKAQG Ss ecicaeeweaesce neds 1.3 W 

| _ PW package .............0008- 0.7 W 

Storage temperature range, Tgtg ..-- eee e eee eee eee Aeeea nwa dag wae hes cekee ad a —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions 


SN54HC374 SN74HC374 
[MIN NOM MAX| MIN NOM Max| 


Veo Supply volage 
TE 
Sere 



















VIH High-level input voltage 











Low-level input voltage 





VIL 












V\ 
Vo 


Input voltage 
Output voltage 







Input transition (rise and fall) time 


TA Operating free-air temperature 






electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


Ta = 25°C SN54HC374 SN74HC374 
PARAMETER TEST CONDITIONS 
MIN. TYP MAX] MN MAX[ MIN MAX 


“191.988 
ee 
Von | Vi=Vinorvin [ev] 50 so | 69 | s9 |v 






ion = 8 mA 30843 
ioH=-78 mA sag 68+) 82 it sas 


goa ost oat ion 
cto 2001 04 

Vo. [Vie vinorvin 200104 v 
(OL = mA oi7o26f oa] 080] 


a ievegeroSS*dY Sv tos st00] 1000 000] na 
[ico [Wi=Vecers,owo +4) evp——S~S~— SSC SSC 
[oe SSCS™~CSCSSCSCCS Www 
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timin requirements over recommended operating free-air temperature range (unless otherwise 
note 


TA = 25°C SN54HC374 SN74HC374 
[MIN MAX| MIN MAX] MIN MAX| 


Clock frequency 










fclock 










Pulse duration, CLK high or low 







Setup time, data before CLKT 






Hold time, data after CLKT 


switching characteristics over recommended operating free-air temperature range, C; = 50 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER FROM | TO Ta = 25°C SN54HC374 | SN74HC374 UNIT 
(NPUT) (OUTPUT) MIN. TYP_MAX| MIN MAX[ MIN MAX) 


i a 
rasv] 3060 —~| 20 ~*| ee «dM 
Dev] 5 7+) | 2 


re a) a 














CLK Any Q 736] 4 
pov tS st 88 


ev] 6010p a5 ——it00, 
aya  [asv] 16 sof saa 
Tov] ep St 


36 150, 228 [| 100] 
ayo [asvp 7 s0| sf se 











Dev] 16 26] ef a2 


Tev] 2 eof sof 7 
Ave 
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switching characteristics over recommended operating free-air temperature range, C, = 150 pF 
(unless otherwise noted) (see Figure 1) 


eres FROM TO SN54HC374_| SN74HC374 | 
qNPUT (ouTPUT) MIN TYP _MAX| MIN MAX] MIN MAX’ 


pm fo 












MHz 





os 
or] po 
<j[< 


bh > 
ALNLOLalwlalalryol a 
<[<f<J<|<j<j[<j]<jJ< 


: = 


200 


Go 





> 





o 
< 


operating characteristics, Ta = 25°C 





PARAMETER TEST CONDITIONS UNIT 
Cod Power dissipation capacitance per flip-flop 





W3 Te 
INSTRUMENTS 


POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 5-395 


SN54HC374, SN74HC374 
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PARAMETER MEASUREMENT INFORMATION 


S1 


Test 


Point RL 


From Output 
Under ae 


(see Note a T 


LOAD CIRCUIT 


== NCC 
High-Level 
Pulse ! 50% 50% 
| OV 
Low-Level | | Vec 
Pulse 50% 50% 
SETS 


VOLTAGE WAVEFORMS 
PULSE DURATIONS 


SS NGG 
Input 50% 50% 
| | ov 


le tPLH - 


| | 
——— V, 
In-Phase | ; IX 90% 90% : OH 
Output | jeu | | | 50 %e, 
| | | =VOL 


Out-of- 
Phase 
Output 







VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRASIEOn TIMES 


NOTES: C.. includes probe and test-fixture capacitance. 


ea 


Reference 50% ——Vee 
Input | a, 


Data 
- Input 





+ et 


VOLTAGE WAVEFORMS 
SETUP AND HOLD AND INPUT RISE AND FALL TIMES 


Output 
Control 50% 50% Vec 
(Low-Level ‘ : 
Enabling) SSS ea OV 


tPZL ese <—$> tPLz 


Output 
Waveform 1 
(See Note B) 


tPZH ae, | 


Output 
Waveform 2 





Sis 
| 90% OH 


(See Note B) | | 
\¢—_>r tpHz 


=0V 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 


. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by ecnerae having the following 


characteristics: PRR < 1 MHz, Zo = 50 Q, tr = 6 ns, tf = 


6 ns. 


. The outputs are measured one ai a time with one input transition per measurement. 


. tp_z and tpy7z are the same as tgs. 
. tpz_ and tp7H are the same as ten. 
. tPLH and tpHL_ are the same as tpg. 


A. 
B 
C 
D. For clock inputs, fmax is measured when the input duty cycle is 50%. 
E 
F 
G 
H 


Figure 1. Load Circuit and Voltage Waveforms 





wi TEXAS 
INSTRUMENTS 


5-396 


POST OFFICE BOX 655303 @ DALLAS, TEXAS 75265 


SN54HCT374, SN74HCT374 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
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@ Inputs Are TTL-Voltage Compatible SN54HCT374 . .. JOR W PACKAGE 
@ Eight D-Type Flip-Flops in a Single Package Boe wi N PACKAGE 


® High-Current 3-State True Outputs Can 
Drive up to 15 LSTTL Loads 

@ Full Parallel Access for Loading 

@ Package Options Include Plastic 
Small-Outline (DW) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 


description 





These 8-bit flip-flops feature 3-state outputs 
designed specifically for driving highly capacitive 

or relatively low-impedance loads. They are Pr eee 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 


The eight flip-flops of the ’HCT374 are 
edge-triggered D-type flip-flops. On the positive 
transition of the clock (CLK) input, the Q outputs 
are set to the logic levels that were set up at the 
data (D) inputs. 


An output-enable (OE) input places the eight 
outputs in either a normal logic state (high or low 
logic levels) or the high-impedance state. In the 
high-impedance state, the outputs neither load 
nor drive the bus lines significantly. The 
high-impedance state and increased drive 
provide the capability to drive bus lines without 
interface or pullup components. 


OE does not affect the internal operations of the flip-flops. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 


The SN54HCT8374 is characterized for operation over the full military temperature range of —55°C to 125°C. The 
SN74HCT374 is characterized for operation from —40°C to 85°C. 





FUNCTION TABLE | 
(each flip-flop) 


INPUTS Elo 







| OE CLK OD | 
ee 
L 
L 
H 
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logic symbolt - 


_ 1 
OE — 
11 
CLK = 
3 2 
1D iD > 1 
4 #5 
ap Ps 20 
sp — dl > 30 
8 9 
4D — 4a 
13 12 
sD oe 5a 
14 15 
6D . 6a 
17 16 
7 oe 70 
18 19 
aD ae 8a 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 


logic diagram (positive logic) 





To Seven Other Channels 


absolute maximum ratings over operating free-air temperature range+ 


Supply voltage (ange; VOC. sséawetsudws'ed res thease eee iu cbey ere acewicesne eos —0.5Vto7V- 
Input clamp current, liq (Vj <0 or Vij >Voc) (See Note 1)... ccc eee ee ee eee eee eee +20 mA 
Output clamp current, lox (Vo <0 or Vo > Vcc) (See Note 1)... cee eee eee nena +20 mA 
Continuous output current, Io (Vo =O tO Veg) «22. cece e eee e ete e tee e rete e teense eeeeeeeeeee +35 mA 
Continuous current through Voc Of GND 2.2... ccc ccc ccc ee cee c cent eee eeeeneeencees +70 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DW package .................. 1.6 W 
NW DACKGGG: se scciaeertoivereaks 1.3 W 
Storage temperature range, Tyg .---- eee tee e eee eee e eect e eee eee e eee e nets —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


2. The maximum package power dissipation is caiculated using a junction temperature of 150°C and a board trace iength of 750 miis, 
except for the N package, which has a trace length of zero. 
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SN54HCT374 SN74HCT374 
UNIT 


VCC Supply voltage 45 5 5.5 
vin Hahevelinputvotage ———‘[vogeasvessv | 2 
VL lnputvotage 
Vo Output voltage Vcc Voc 
| ns 


tt Input transition (rise and fall) time 500 


TA Operating free-air temperature ~—55 125 —40 85 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


Ta = 25°C SN54HCT374 | SN74HCT374 
PARAMETER TEST CONDITIONS UNIT 
MIN TYP__MAX| MIN _MAX[ MIN MAX! 

sa 4.406 
VOH V) = Vi or Vit SE cos 4.5V V 

ion=—6mA 39843 

VOL Vy = Vin or Vib Ol. at 4.5V 
ioL= 6 mA a7 oz] af 09) 
+5 


recommended operating conditions 












ie) 
NO} oO 





oO 
oO 





oO 
oO 





i=) 
o 









Oo 
















V 
nA 





Vi = Voc or 0 +0.1 +100 +1000 +1000 
iz |Vo= Voc ard mo ws[ Ho] SS 
a sav) SSeS 


One input at 0.5 V or 2.4 V, | 
Alcct Other inputs at 0 or Voc ‘ i 2 be 
4.5V 


T This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcc: 






Ciaiiad 





timing requirements over recommended operating free-air temperature range (unless otherwise 


note 
TA = 25°C SN54HCT374 | SN74HCT374 
[MIN MAX|{ MIN MAX| MIN MAX] 


3 Eee - 
ock Trequenc Zz 
sat sail rssv| 0 a6] 0 23] 0 28 


tw Pulse duration, CLK high or low 

resv[ | 2 | 8 | 
te, Setup time, data before CLKT p45v[ 20 | 3 | 
SU etup time, data before aay 

ssv| 7 | 27 | 23 | 
th Hold time, data after CLKT 
eae ss, 

5.5V 
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switching characteristics over recommended operating free-air temperature range, C; = 50 pF 
(unless otherwise noted) (see Figure 1) 


Scauneren FROM TO Ta = 25°C SN54HCT374 | SN74HCT374 site 
(NPUT) —|__(ouTUT) MIN” TYP__MAX| MIN MAX MIN MAX| 


A 
MHz 
3 40 | 23 ~| 28 | 


rasv 
ee ee ee eee eee ee 
a ee ee eee ieee 
rssv] 23 7p 
rasv| 23 | sf ae 
i 1) oe Pe 
se | |? So 


switching characteristics over recommended operating free-air temperature range, C; = 150 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER FROM TO Ta = 25°C SN54HCT374 | SN74HCT374 | UNIT 
qneuT) | (ouTPur MIN. TYP WAX] MIN MAX| MIN MAX 


n 


a Ad DR) 

ys [esvp oe ]CSC« 

SP 2  )  ) 

ye fesvE tet CC 
operating characteristics, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 


































Coc Power dissipation capacitance per flip-flop | = Noload = |S 85]opF si 
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PARAMETER MEASUREMENT INFORMATION 


Test St 


From Output Point RL 


Under Test 
(see Note a T 


LOAD CIRCUIT 


——— 3V 
High-Level 
Pulse 1.3V 1.3V 
| | OV 


3V 


1.3V 
-Scas OY 


VOLTAGE WAVEFORMS 
PULSE DURATIONS 


—— — — 3V 
Input 1.3V 1.3V 
| | OV 


le tPLH am le tpt > 


——V 

In-Phase | 90% 90% On 
Output | HEY | | I 1. 13 

=i 


$2 


iH-o%c 


Low-Level | | 
Pulse 


y 
$ 
¥ 
bs 
a 

< 4 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT RISE AND FALL TIMES 


NOTES: A. Cy includes probe and test-fixture capacitance. 


[PARAMETER | AL | Cc. | st_| s2_ 
a | Closed | 


as 


——3V 
| 
OV 


i 


———3V 
Data IF o7V 2.7V 
Input 9 SY | | ! av 
| ! OV 


— je— tr rg it 


VOLTAGE WAVEFORMS 
SETUP AND HOLD AND INPUT RISE AND FALL TIMES 





Reference 


Output 
3V 
Control 
Enabling) 0 
tp7L +t<¢—_» <—>r tpLz 
Output | | | =Vec 
Waveform 1 1.3V 
(See Note B) ! | 10% __ Vo. 
tpZH ———o | 
Output | 0% VOH 
Waveform 2 1.3V | fo 
(See Note B) | | =0V 
\¢-——r- tPHz 
VOLTAGE WAVEFORMS 


ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 


B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 6 ns, tf = 


. tpLz and tp}z are the same as tis. 
. tpz_ and tpzZp are the same as ten. 
. tPLH and tpH are the same as tog. 


<rOnmo Oo 


. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
6 ns. 

For clock inputs, fmax is measured when the input duty cycle is 50%. 

The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54HC377, SN74HC377 
OCTAL D-TYPE FLIP-FLOPS 
WITH CLOCK ENABLE 


SCLS307 — JANUARY 1996 





@ Eight Flip-Flops With Single-Rail Outputs SN54HC377 ... JOR W PACKAGE 
@ Clock Enable Latched to Avoid False SNnes? pete PACKAGE 
Clocking 


@ Applications Include: 
~— Buffer/Storage Registers 
— Shift Registers 
— Pattern Generators 


@ Package Options Include Plastic 
Small-Outline (DW) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 





description 


These devices are positive-edge-triggered octal SN54HC377 .. . FK PACKAGE 

D-type flip-flops with an enable input. The ’HC377 COrMeN) 

are similar to the ’HC273 but feature a latched a 

clock-enable (CLKEN) input instead of acommon es 

Clear. 
3 





Y 6 
a | 

Sig LS 

2 en | ee | ee 

2 4 






Information at the data (D) inputs meeting the 
setup time requirements is transferred to the 
Q outputs on the positive-going edge of the clock 
(CLK) pulse if CLKEN is low. Clock triggering 
occurs at a particular voltage level and is not 
directly related to the transition time of the 9 
positive-going pulse. When CLK is at either the Soo oar 
high or low level, the D input has no effect at the Co 39 3 
output. These devices are designed to prevent G2 

false clocking by transitions at CLKEN. 









The SN54HC377 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74HC9377 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 
(each flip-flop) 
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OCTAL D-TYPE FLIP-FLOPS 
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logic symbolt 





fie 
11 

i 

: [pS 
. | 
7 

: Peo ee 
3 i . 
7 aa 
= a 


Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
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8Q 


logic diagram (positive logic) 





CLKEN 


CLK 


2D 


3D 


4D 


5D 


6D 


7D 


8D 


1 


11 





q >o 





cot 
> 


> 





SN54HC377, SN74HC377 
OCTAL D-TYPE FLIP-FLOPS 
WITH CLOCK ENABLE 


2Q 


3Q 


4Q 


5Q 


6Q 


7Q 


8Q 


SCLS307 - JANUARY 1996 
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absolute maximum ratings over operating free-air temperature rangeT 


Supply voliage Tange. VCO: fakavess attendees away oeabe sen eee see neta weSoanes —0.5Vto7V 
Input clamp current, liq (Vj <0 or V\> VGe): (S66. NOG 1) neces sinee ote acre ie beers ei ae ees +20 mA 
Output clamp current, lox (Vo <0 or Vo > Voc) (See Note 1) 2... cece eee eee eee eee +20 mA 
Continuous output current, Io (Vo =O tO Voc) .- cece cece eect eter eect nent teen eee eeeee +25 mA 
Continuous current through Voc Or GND ........ ccc cece cece eee e ence eee ne een eeeetenenaeeans +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DW package .................. 1.6W 

N package ............00ee00e- 1.3 W 
Storage temperature range, Tyig .. +1. cece eee teen eee tee ence eee eee e tent e tees —65°C to 150°C 


Tt Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions 





Vcc _ Supply voltage 


VIH High-level input voltage 


VIL Low-level input voltage 


VI Input voltage 
Vo Output voltage 


Input transition (rise and fall) time 


Operating ee-a temperature Tal os 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 





TA 25°C SN54HC377_| SN74HC377 
PARAMETER | TEsTconomions CONDITIONS UNIT 
TWP WAK| win WARN WAX 
WE EE ee es 
lo =-20 nA YS 














Vi= Vin oF Vi [ev so see [se | s9 | v 
flon=-4ma__| asv| ss 49 | a7 —~+| 30a 
Soe We a ee 





for=ama | sv] 017 _026| o4| 008 

fion=52maA_ | ev| 015 o26f af 098 
AT a Ts Sa UE 1 OMA) Mae TB 
[166 ieVocero,ios0 <i ov SCSSC—YSSCSCt SC 
[4 SSCS™~S™SOSCS tov So SSC 


timing requirements over recommended operating free-air temperature range (unless otherwise 


note 

ie ee ee eee 

Yoo | sin wax] min —wax| win wax] UN 
Pavp. oO. 6) 0. af 0 @ 
felock Clock frequency rasv[_0. 25] 0 | 0 20 
ev] o | o wi 0 2 
Pulse duration, CLK high or low /45V{ 20 #+| 30 &4x| 2&8 | 
rev] 7 | 8 | a 
[2vi_ioo | wo | i 
rasv[_20. | 9 | 2 
ev] v7 | 3 | 2 


aoe ap oap i 
OL = 20 uA 0010. 
Vi= Vin oF Vi 0001 0. v 





Setup time before CLKT 


CLKEN high or low 


Hold time after CLKT CLKEN inactive or active, data 
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SN54HC377, SN74HC377 

OCTAL D-TYPE FLIP-FLOPS 

WITH CLOCK ENABLE 

SCLS307 — JANUARY 1996 

switching characteristics over recommended operating free-air De aaa range, C; = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM TO Ta = 25°C SN54HC377 | SN74HC377 
PARAMETER 
[paraweren | ivy | _eutrun ie MIN TYP_MAX| MIN MAX| MIN MAX] 


oa Sy-he top fe ee 
—_— Od 


rac eT 2) 











CLK Any Cs 1 


38 7s{ no 95, 
| Any 








Operating characteristics, Ta = 25°C 


PARAMETER | TEST CONDITIONS | TYP] UNIT | 


_ Power dissipation capacitance per flip-flop | Noload =| 30] pF CC 








wy TEXAS 
INSTRUMENTS 


5-408 POST OFFICE BOX 655303 @ DALLAS, TEXAS 75265 


SN54HC377, SN74HC377 
OCTAL D-TYPE FLIP-FLOPS 
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PARAMETER MEASUREMENT INFORMATION 


——— Vc 
High-Level 
Pulse no” 50% 
| | ov 






From Output Test 
Under Test Point le— ty —» 
(see Note A) Low-Level 50% 50% 
= Pulse ——— OV 
LOAD CIRCUIT VOLTAGE WAVEFORMS 
PULSE DURATIONS 
a ak Vcc 
Input ! 50% | 50% 
OV 
Pe tpLH > le tPHL 7” 
——YyV ——— V 
Reference 50% ce In-Phase | 50% | | 90% | 90% N. 50% on 
p | ov 10% | | | 10% V 
| —> <¢t —p> jet 
le toy PHE— th —— | 4 : 
+ tsu | ie I tpHL aig I tpl —> 7 
Data | F 90% = N Pease OH 
Input 50% | 90% 90% | 50% Out-of-Phase 
10% . | | | 10% oy Output +-—— VoL 
—> «-t —> +t > tf es gM a 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 


SETUP AND HOLD AND INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 
NOTES: A. Cy includes probe and test-fixture capacitance. 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, t, = 6 ns, tf = 6 ns. 
For clock inputs, fray is measured when the input duty cycle is 50%. 
The outputs are measured one at a time with one input transition per measurement. 
tPLH and tpp_ are the same as tog. 


moO 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54HCT377, SN74HCT377 
OCTAL D-TYPE FLIP-FLOPS 
WITH CLOCK ENABLE 


SCLS067B —- NOVEMBER 1988 ~ REVISED JUNE 1996 






@ Inputs Are TTL-Voltage Compatible SN54HCT377 ... JOR W PACKAGE 
® Contain Eight Flip-Flops With Single-Rall ee ey 
Outputs 
® Clock Enable Latched to Avoid False 
Clocking 


@ Applications Include: 
— Buffer/Storage Registers 
— Shift Registers 
— Pattern Generators 


@ Package Options Include Plastic 
Small-Outline (DW), and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 





7 SN54HCT377 . .. FK PACKAGE 
description (TOP VIEW) 


These devices are positive-edge-triggered D-type 
flip-flops. The ’HCT377 are similar to the ’"HCT273 
but feature a latched clock-enable (CLKEN) input 
instead of a common clear. 





Information at the data (D) inputs meeting the 
setup time requirements is transferred to the 
Q outputs on the positive-going edge of the clock 
(CLK) pulse if CLKEN is low. Clock triggering 
occurs at a particular voltage level and is not 
directly related to the transition time of the 
positive-going pulse. When CLK is at either the 
high or low level, the D input has no effect at the 
output. These devices are designed to prevent 
false clocking by transitions at CLKEN. 


The SN54HCT377 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74HCT377 is characterized for operation from —40°C to 85°C. 





FUNCTION TABLE 
(each flip-flop) 


: INPUTS OUTPUT 
Q 


Qo 













UNLESS OTHERWISE NOTED this document contains PRODUCTION 


Copyright © 1996, Texas Instruments Incorporated 
DATA information current a8 of ublication ¢ date, Products eantorm to j 
8 ons per 8 OF fexas instruments Standard warranty. 
Production processing does not necessarily include testing of all TEXAS 
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o1o] a] 


15 
16 
19 


2Q 
3Q 
4Q 
5Q 


7Q 
8Q 


logic symbolt 
1 
GLKEN 
11 
CLK > 

3 

1D 2D 
4 

2p fee 
7 

3D ee) 
8 

4D ae 
13 

sD eee 
14 

eD pao 
17 

7D ee 
18 

aD eee 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
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logic diagram (positive logic) 





OO) 
Clk: oe ) > 


ae mo 2 40 
a 

op 2 a ae > 20 
x 

aia | © 30 
¥ 

Hep, 
z 

sp 13 a 2 6a 
s | 

co a = 
¥ 
Z 

ap 18 _ 9 80 
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absolute maximum ratings over operating free-air temperature ranget 


Supply voltage range, VCO... esse cece cece cece eee ee ee eet eee eee ee eeteeteeeeneees -O5Vto7V 
Input clamp current, liq (Vj}<OorV)>Voc) (See Note 1) 6. cece cece eee ences +20 mA 
Output clamp current, lox (Vo <0 or Vo > Voc) (See Note 1) 1... eee eee eee eee eee ee eee +20 mA 
Continuous output current, Io (Vo =OtO Voc) ..-- eect tenn een e nena +25 mA 
Continuous current through Voc of GND .... 6... nee ete tere nee eeeeeenenres +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DW package .................. 1.6 W 

N package ..............0000e 1.3W 
Storage temperature range, Tsig ---- ++. cere cece etter eee eee e ene eet nees —65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. Themaximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions 


| SN54HCT377 SN74HCT377 


MIN NOM MAX 


P c 
3} <|<|<|<|<]| Z 
| = 


7 Supply voltage 5 ae5.e 4.5 5 5.5 


High-level input voltage Vcc = 4.5 V to 5.5 V 
Low-level input voltage Voc = 4.5 V to 5.5 V 


“a Input voltage 
Vo Output voltage 


QO 


lololoini 
<[< 

Q;O 
IC) | © 


tt Input transition (rise and fall) times 


bY 
O;oO 
gl 
MIO 
alo 





TA Operating free-air temperature 


electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
TAS = 25°C SN54HCT377 | SN74HCT377 
PARAMETER TEST CONDITIONS Voc UNIT 
fen av [444499 e | 


TYP MAX wn waxy MIN MAX 
3.98 430 s[ se 


io = 20 uA 001 04 t 
Vi = VIH OF VIL - 
lol =4mA 0.17 0.26 ‘0. 


oo Vooord_ 0400 = 
VieVogor,19=0 Cesv] Si 


= 2 eens 
One input at 0.5 V or 2.4 V, 
ra Other inputs at GND or Vcc et Sh 




















“On products compliant to MIL-STD-883, Class B, this parameter is not production tested. 
+ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Voc. 
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note 


f Clock frequenc 48 : : M 
wis : | 08 a ° 


4.5V rN ee a Ta 
tw Pulse duration CLK high or low = <a 


timin ng requirements over recommended operating free-air temperature range (unless otherwise 


































oe Pasvp 2 

| 

131 Setup time before CLKT 
CLKEN high or low sav] 10 ay 

| Er a ee (ee a 

Hold ive Gata ater Gis ae p4sv] 5 | 5 | 5 | 
So 





switching characteristics over recommended operating free-air temperature range, C; = 50 pF (unless 
otherwise noted) (see Figure 1) 


| ss SNS4HCT377— CY 
FROM 3 
PARAMETER (INPUT) (OUTPUT) Vcc A= 25 a -- 
TYP MAX sets 





switching characteristics over recommended operating free-air temperature range, C, = 50 pF (unless 
otherwise noted) (see Figure 1) 


| = SNT4HCT377— 
nee ap 
PARAMETER INPUT) (OUTPUT) Voc ec oo 25°C 
| MIN TYP MAX | 


es 
eee 





operating characteristics, Ta, = 25°C 


PARAMETER TEST CONDITIONS UNIT 
Cog __ Power dissipation capacitance 
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PARAMETER MEASUREMENT INFORMATION 


From Output ‘Test Hiah-Level SSS V 
Under Test Point | : Pulse | 1.3V 1.3V 
CL = 50 pF OV 
i (see Note A) i tw — 
= Low-Level \| | 3V 
LOAD CIRCUIT Pulse Lease haar 
—- 3V VOLTAGE WAVEFORMS | 
Input 1.3V 1.3V PULSE DURATIONS 
| | OV 
le tpLy —> le tPHL aa 
acnat | ——3V 
In-Phase | VOH Reference 
sila ! say V 90% | 90% Kl 1 gy bali 1.3V 
ee 10% f | | | \10% y date | ay 
| —> —-t | —> jet l¢- tsy Di— th ——> 
f& text I+ tpLH > — 
Out-of- —— | 507; VOH Data IF o7V 2.7V 
Phase * 1 1.3V 1.3 V 7 r Input osu | ‘Sav 
Output | 10% 10% +——VoL : | | ) OV 
—> ts —> tr —> ft —>| «tr 
VOLTAGE WAVEFORMS | VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT RISE AND FALL TIMES SETUP AND HOLD AND INPUT RISE AND FALL TIMES 


NOTES: A. Cy includes probe and test-fixture capacitance. 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q t, = 6 ns, tf = 6 ns. 
The outputs are measured one at a time with one input transition per measurement. 
For clock inputs, fmax is measured when the input duty cycle is 50%. 
tPLH and tpp_ are the same as tpg. 


moo 


Figure 1. Load Circuit and Voltage Waveforms 
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@® Dual 4-Bit Binary Counters With Individual SN54HC393 ... JOR W PACKAGE 
Clocks SN74HC393... D, DB, OR N PACKAGE 
(TOP VIEW) 


@® Direct Clear for Each 4-Bit Counter 


® Can Significantly Improve System 
Densities by Reducing Counter Package 
Count by 50 Percent 


@ Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), and Ceramic Flat (W) Packages, 
Ceramic Chip Carriers (FK), and Standard 
Plastic (N) and Ceramic (J) 300-mil DIPs 





nade SN54HC393 ... . FK PACKAGE 
description (TOP VIEW) 


The 'HC393 contain eight flip-flops and additional 
gating to implement two individual 4-bit counters 
in a single package. The ’'HC393 comprise two 
independent 4-bit binary counters, each having a 
clear (CLR) and a clock (CLK) input. N-bit binary 
counters can be implemented with each package, 
providing the capability of divide by 256. The 
’"HC393 have parallel outputs from each counter 
stage so that any submultiple of the input count 
frequency is available for system timing signals. 


The SN54HC393 is characterized for operation 
over the full military temperature range of —55°C NC — No internal connection 
to 125°C. The SN74HC393 is characterized for 

operation from —40°C to 85°C. 








PRODUCTION DATA information is current as of spublication date. Copyright © 1996, Texas Instruments Incorporated 
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FUNCTION TABLE COUNT SEQUENCE 


(each counter) 
COUNT 


OUTPUTS | 


Qo Qp- Qa 






















oOmnanN OO KR WOND += CO 
te a ei ea ee eS 
eb als, - ole) ake CE NS Se ee Sa a a 
2 a aa ee 
orm Loe Le LE Ler ae Se Eee 


logic symbolt 






CTRDIV16 


1 
CT=0 Qa 


1QB 
1Q¢ 
1QD 





1CLR 


1CLK 


2QA 
208 
2Qc 
2QD 


2CLR 


2CLK 


Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, and W packages. 
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logic diagram, each counter (positive logic) 


CLR 


CLK 





absolute maximum ratings over operating free-air temperature rangeT 


Supply voltage: tande, Ve@- s2cascectcsty te ciceeeged Se teteieseanacednavetecsis anaes —O0.5Vto7V 
Input clamp current, liq (Vj <0 or Vj >Voc) (See Note 1) 2... cece eee eee eee eee +20 mA 
Output clamp current, lox (Vo <0 or Vo >Vec) (See Note 1)... eee cece eee ee eee eee ee verre +20 mA 
Continuous output current, Iq (Vo =OtO VEC) .. ec c ee cece cee tte e cette eee e eee eeeeeeeens +25 mA 
Continuous current through Voc Or GND .... 2. cece e cence cence ete eeenes +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 9): D package ...............068- 1.25 W 

DB package ................5- 0.5 W 

N DACKA0S ssid ces eb ede 1.1W 
Storage temperature range, Tyg ..----- sere cere eect ee eee eee eee eens —65°C to 150°C 


Tt Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions 


[ sNeaHoses | __ SN74HC303 
[MIN NOM MAX| MIN NOM MAX] ~~ 
Voc Supply voltage | | 2 5  e| 2 5 «| v 
eee 









VIH High-level input voltage 


VIL Low-level input voltage 


VI Input voltage 
Vo Output voltage 


it Input transition (rise and fall) time 


TA Operating free-air temperature 


Tt If this device is used in the threshold region (from Vimax = 0.5 V to VijHmin = 1.5 V), there is a potential to go into the wrong state from induced 
grounding, causing double clocking. Operating with the inputs at tt = 1000 ns and Vcc = 2 V does not damage the device; however, functionally, 
the CLK inputs are not ensured while in the shift, count, or toggle operating modes. 





electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
Ta=25°C | SNS4HCo93 | SN74HCa99 
[MIN MAX] ON 


PARAMETER TEST CONDITIONS 
MIN TYP MAX| MIN MAX 


av [191.998 
ion=-20ua [4a] 4a 4.09 
vor [i= Vinorvi ev[ 69 sm | s2 | se | v 






Voc 

















(eT ORM ELT a eC 
| 
vor |Vi=Vinorvi [ev] o0or on orf on] v 
fion=62mA_ | 6vp 016 026} 0a) oa. 
[a idevecroSSC*SCSS sv tor st00 | st000] 1000 
MW=vecora io-0 +t evp dt SCs SSC 
Pi VB i 
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timing requirements over recommended operating free-air temperature range (unless otherwise 


note 
SN74HC393 
UNIT 


eee ca 


Clock frequency 











fclock 





CLK high or low 







tw Pulse duration 


CLR high 











tsu Setup time, CLR inactive 





switching characteristics over recommended operating free-air temperature range, C, = 50 pF 


(unless otherwise noted) (see Figure 1) 


enon aE Taz25°0 | SNeaHG3e3 | SNTAHCSE0 
PARAMETER UNIT 
[paraweren | gon | courrun | %0° [aan Gye wae wn AAR WW 


Cavp ew | | 5s 
CLK a, 80d de 
a ee 


ee) a 
Qa : 










operating characteristics, Ta = 25°C 


| PARAMETER | TEST CONDITIONS UNIT 
Cod Power dissipation capacitance per counter 
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PARAMETER MEASUREMENT INFORMATION 


| = VEC 
ee 50% 50% 
From Output Test | | OV 


Under Test Point <— ty — 
T (see Note A) Low-Level _ 50% 50% 
= Pulse ——— 0V 
LOAD CIRCUIT VOLTAGE WAVEFORMS 
PULSE DURATIONS 
eine Vec 
Input 50% 50% 
| | OV 
+ tL > le tPHL Bs 
——Vec In-Phase | —~—— VOH 
Reference 50% Be l 50% | 90% 90% Ni. 50% 

Input tpu g 0 
| ov 10% l l | 10% VOL 

| —pPi —t —p e—ty 

t | r | 
a tsu Pie-— th macs vee I tpHe ay I+ tpLH —> y 

Data ia OH 

input , 80% Yj 90% 00% NN 50% Out-of-Phase 20% 50% 0% #4 90% 
10% | | 10% OV Output l 10% 10% +—— VoL 

| | 
—> tr —>| ¢-t | —> tt —> tr 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
SETUP AND HOLD AND INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 


NOTES: A. Cy includes probe and test-fixture capacitance. _ 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are ipcled by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, t, = 6 ns, tf = 6 ns. 
For clock inputs, fmax is measured when the input duty cycle is 50%. 
The outputs are measured one at a time with one input transition per measurement. 
tPLH and tp}, are the same as tpg. 


moo 


Figure 1. Load Circuit and Voltage Waveforms 
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@® High-Current 3-State Inverting Outputs Can SN54HC534 . .. JOR W PACKAGE 
Drive up to 15 LSTTL Loads SN74HC534 ... DW OR N PACKAGE 
(TOP VIEW) 


@ Package Options Include Plastic 
Small-Outline (DW) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 


description 


These 8-bit flip-flops feature 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 





working registers. SN54HC534.. . FK PACKAGE 
The eight flip-flops of the °HC534 are ore 
edge-triggered D-type flip-flops. On the positive al Vayee R iS 


transition of the clock (CLK) input, the Q outputs 
are set to the complement of the logic states that 


were set up at the data (D) inputs. The 'HC534 are 2D 
functionally equivalent to the 'HC374, but the 2Q 
'HC534 have inverted outputs. 3Q 

—— 3D 
An output-enable (OE) input places the eight 4D 


outputs in either a normal logic state (high or low 
logic levels) or the high-impedance state. In the 
high-impedance state, the outputs neither load 
nor drive the bus lines significantly. The 
high-impedance state and increased drive 
provide the capability to drive bus lines without 
interface or pullup components. 


OE does not affect the internal operations of the flip-flops. Old data can be retained or new data can be entered 
while the outputs are off. 


The SN54HC534 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74HC534 is characterized for operation from —40°C to 85°C. 





FUNCTION TABLE 
(each flip-flop) 


INPUTS OU 





OlF 
Cc 
—| 





| H L 
L H 
X Qo 
X Z 
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logic symboltT 
ie 
OE = 
11 
CLK > 
3 2 _ 
1D 1p > viéS 10 
2 — TCOté<“C~Sé: > 2a 
30 — ee - ~ 34 
8 9 
4D a ; 4@ 
13 12 a 
sD ees - 50 
e — SS era 
eae) a Scere 
18 q 19 _ 
8D 8Q 


Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 


logic diagram (positive logic) 





To Seven Other Channels 


absolute maximum ratings over operating free-air temperature ranget 


Supply Voltage range: ViGG as sce iow emia aewen wis te ua eee ie deed Seeeteeds —0.5Vto7V 
Input clamp current, liq (Vj) <0 or Vj >Voc) (See Note 1) 1... eee cee eee te eee eee e eens +20 mA 
Output clamp current, lox (Vo <0 or Vo > Voc) (See Note 1)... cece eee eee e cece ee eens +20 mA 
Continuous output current, Iq (Vo =OtO VoE) ..-. cece cece cece eee eee eee n teen e eee e ee eeee +35 mA 
Continuous current through Voc or GND ... 2. ccc ete ence ete neeeeeeeee +70 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DW package .................. 1.6 W 

| N PaCKAgeisiicu waeaeamesareees 1.3 W 
Storage temperature range, Tgtg sec e cece eee e ete een eet e nen eee enc ee teen eeneeenees —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
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recommended operating conditions 


Voc Supply voltage 


VIH High-level input voltage 


VIL Low-level input voltage 


V\ Input voltage 
Vo Output voltage 


Input transition (rise and fall) time 





TA Operating free-air temperature 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) | 


Ta = 25°C | SN54HC534 | SN74HC534 
PARAMETER TEST CONDITIONS 
| MIN. TYP_MAX| MIN MAX| MIN MAX. 


1.9 1.998 
lOH = -20 HA 4.4 4.499 ee ee 
VOH Vi = VIH oF Vib 5.9 5.999 a ee 






(oH = mA 39843 
io =-78 mA 5486.8 


lo =20nA 

Vor {Vie Min orvin v 
a) 

eA 

A 






04 
flou=7ema__| ev 018 ozs} oa] oa 
a ievogeroSS*d Sv tos stn sn000] e100] na 
A 
[icc |wisVocers, ozo] ev SS SC 
a a 577 DD 
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timing requirements over recommended operating free-air temperature range (unless otherwise 
note a 


folock Clock frequency | 


Pulse duration, CLK high or low 


Setup time, data before CLKT 


Hold time, data after CLKT 





switching characteristics over recommended operating free-air temperature range, C; = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM TO Ta = 25°C | SN54HC534 | SN74HC534 | 
PARAMETER | Vv 
| rarawerer | Gnu output) | “CC [win tye _MAX| MIN MAX] MIN MAX. 












UNIT 







Pav en [4 | 5s 
_ rasv] 106 «did 
Tev[ «0 | | 2 
cK aya  [asv]) 28 96] |__| 
Dav] 77 iso ss| 100) 
| Tov] 2326] 
Cev[ 1 wo} 22s 001 
ti ayo Tas 25 a0 
ev] 2326) ep 
ae: 
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switching characteristics over recommended operating free-air temperature range, C, = 150 pF 
(unless otherwise noted) (see Figure 1) 


FROM TO Ta = 25°C | SN54HC534_ | SN74HC534 
PARAMETER 
jParawerer | qnum | eouteun MIN TYP _WAX[ MIN MAX| MIN MAX] 





R= — — 
anyQ fasv] 35 etc 
| Cev[ si sof se] 
-2v{ 95200 soo | 280 
Any @ ET a 
ma Pav] ee 0] se] a 
| a) 





operating characteristics, Ta, = 25°C 





PARAMETER TEST CONDITIONS TYP | UNIT 
Cod Power dissipation capacitance per flip-flop 100 | pF 
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PARAMETER MEASUREMENT INFORMATION 


S1 


Test 


Point RL 


From Output 
Under Test 


CL 
(see Note A) fl 


LOAD CIRCUIT 


— — — Voc 
High-Level 
_ Pulse ik 50% 
| | OV 


| : | Voc 
50% 


—_—— 0 


VOLTAGE WAVEFORMS 
PULSE DURATIONS 


es et Voc 
| | OV 


le tPLH 


In-Phase | VOH 
Output 10% A 


Low-Level 
Pulse 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 


NOTES: C._ includes probe and test-fixture capacitance. 


Traraweren | [a [8] oe 
spr 
r 


rene | 


Reference 50% ——Vee 
Input l er 


be toy Pe th — 


Sey, 
Data | cc 
Input , 90% +F| rite dg [X. 50% 
| | Zz | 
\e— tr ; —>| + tf 


— 
VOLTAGE WAVEFORMS 
SETUP AND HOLD AND INPUT RISE AND FALL TIMES 
















Output 
Vcc 
vente 50% 50% 
(Low-Level | ay 
Enabling) 5  ° &+;° 
tPZL “+> <—$>- tpLz 
Output =Voq | «Voc 
Waveform 1 l 50% | 
(See Note B) | 10%__ Vo. 
tPZH prea t | 
Output =>, VOH 
Waveform 2 50% | edi 
(See Note B) | | 20V 
| \¢——r tpHz 
VOLTAGE WAVEFORMS 


ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 


Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 6 ns, tf = 6 ns. 


. The outputs are measured one at a time with one input transition per measurement. _ 


. tp_z and tp}z are the same as tgjg. 
. tpz_ and tp7pH are the same as ten. 
. tPLH and tpHL are the same as tpg. 


A. 
B. 
C 
D. For clock inputs, fmax is measured when the input duty cycle is 50%. 
E 
F 
G 
H 


Figure 1. Load Circuit and Voltage Waveforms 
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@® High-Current 3-State Outputs Drive Bus SN54HC540...J OR W PACKAGE | 
Lines Directly or up to 15 LSTTL Loads SN74HC540 Se cue PACKAGE 


@® Data Flow-Through Pinout (All Inputs on 
Opposite Side From Outputs) 


@ Package Options Include Plastic (DW) and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 


description 


These octal buffers and line drivers feature the 
performance of the popular ’HC240 series and 
offer a pinout with inputs and outputs on opposite 
sides of the package. This arrangement greatly 


enhances printed-circuit-board layout. SNS4HC540 . . . FK PACKAGE 
(TOP VIEW) 





The 3-state control gate is a 2-input NOR. If either 5 Oly 
output-enable (OE1 or OE2) input is high, all eight Veh 3a 
outputs are in the high-impedance state. The 
’HC540 provide inverted data at the outputs. 


The SN54HC540 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HC540 is characterized for 
operation from —40°C to 85°C. 





FUNCTION TABLE 
(each buffer/driver) 
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logic symbolt 


a my 
my «6m 
AO} ot 
ah | ot, 
© 
7 _Y 


18 


2 
Al : a - ee Yi 
A2 es v2 
4 « 16 
A3 Y3 
5 15 
MS aes ay 
AS a vs 
7 a 13 
As ee v6 
8 a 12 
a7 a v7 
9 a 11 
As fe v8 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 


logic diagram (positive logic) 


" 
bh 
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AL —2 18 yi 


To Seven Other Channeis 


absolute maximum ratings over operating free-air temperature ranget 


Supply vollage TANGe, VGC: «sivas dv aiecdwwsawre si Ses teas Senda uh eee nee h eee eer eess -0.5Vto7V 
Input clamp current, lq (Vj <0 or Vi >Vec) (See Note 1) 2... ec ee eee ec eee tet e tenes +20 mA 
Output clamp current, lox (Vo <0 or Vo > Voc) (See Note 1) 2... cece cece ee eee eee tenes +20 mA 
Continuous output current, Io (Vo =O tO Voc) «1... eect eee eee e eens +35 mA 
Continuous current through Voc Or GND ....... 2. eee ee eee eee eee en neeneaes +70 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DW package .................. 1.6W 

"GN PACKAGS: in sasshadsaseeeee ees 1.3 W 
Storage temperature range, Tig ...- eee cece eect eee teen e eee e eee e eee tee eaes —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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OCTAL BUFFERS AND LINE DRIVERS 
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recommended operating conditions 


= SN74HC540 
[MIN NOM MAX| MIN NOM MAX| 


[og Sisywiags ses 
v 
a 
cee A I 
[0 vec| 0 vec] v 
[7 vec | 0 vec] v__ 
og=4sv | 0 soo] 0600 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


Ta = 25°C | SN54HC540 | SN74HC540 
PARAMETER TEST CONDITIONS UNIT 
MIN TYP WAX] MIN _MAX[ MIN MAX 


191.996 
aoa 4440 | 44 4a 
Vi= Vin oF Vi 















VIH High-level input voltage 














© 


VIL Low-level input voltage 





© 






oO 


VI. 
Vo 


Input voltage 
Output voltage 






© 





oO 









Input transition (rise and fall) time 













TA Operating free-air temperature 








igu=tm | av [ase 3 
ioH= 78m a 


002 04 
lol = 204 200104 
Vi= Vin oF Vi 001 04 v 





fou=ema | asv[ or oz] oa] 028 
fion=7@ma | ev} 018 026] oa] 028 
2 
[167 [vo=Vecoro———S—~dSSsv torsos] 
[co [wi=Vecera, tow0 Sid Sev SSC—SYCOC‘G 
[4 | SSSSC~CSsSSCSC fev] Si 
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SN54HC540, SN74HC540 
OCTAL BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 
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switching characteristics over recommended operating free-air temperature range, C; = 90 pF 
(unless otherwise noted) (see Figure 1) 


FROM : [Ta=25° | SNSaHC540 | SN74HC540_ 

[MIN TYP MAX| MIN” MAX| MIN MAX| © 
Y rasv[ 10] 
a] | er 
| 
tds Y 
Cev[ 7 me] 

| 2 ee) ) 

Y 

switching characteristics over recommended operating free-air temperature range, C; = 150 pF 


(unless otherwise noted) (see Figure 1) 
Ta = 25°C | SN54HC540 | SN74HC540 | 
Twin Max] ON 


‘FROM TO 
-raraweren | guru | courpuny | Yoo Famer wo ai ae 
| 
we fk ¢ ep 
[av] 100200} _208| 250 
vy  [asv[ 20S SC 


y 
1996 


PARAMETER TEST CONDITIONS UNIT 




































Power dissipation capacitance per buffer/driver 
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PARAMETER MEASUREMENT INFORMATION 


Vcc 


$1 
Test Ea k 


Point RL tpzt | 


Q or 
Open Closed 
© | Open _| Closed | 


From Output 
Under Test 


(see Note a T % S2 te HE 









LOAD CIRCUIT 
eae ae Voc 
Input 50% 50% 
| | OV 
ie tPLH 7 le tPHL Be 
Ley 
In-Phase | \¥ o0% 90% OH 
Output | Pa = ” [50% 
10% | l 10% VoL 
—> et | —» et Output Voc 
t t Control 
ie PHL ae I+ tpLy > fates a Basi 
Out-of-Phase Enabling) [a  — — — — — — OV 


Output 


+—— VoL tPZL le. >| < Pr tPLz 


—p e—ty —> <—-t Output /=Voc | ~Vec 
VOLTAGE WAVEFORMS Laat ut | 50% | se 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES (See Note B) | ve__ VoL 


tPZH > | 

——— Veo Out ae 

put OH 
Input 50% | oe sis N ee Waveform 2 | 50% | vn 
Lov | | | Lov (See Note B) | | ~OV 
—> et —>| +t ¢——r tpHz 
VOLTAGE WAVEFORM VOLTAGE WAVEFORMS 
INPUT RISE AND FALL TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 


NOTES: A. Cy includes probe and test-fixture capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, t, = 6 ns, t¢ = 6 ns. 

The outputs are measured one at a time with one input transition per measurement. 
tp_z and tp} are the same as tgjs. 
tpz_ and tpzy are the same as ten. 
tPLH and tpH_ are the same as tpg. 


Oo 


Q mm O 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54HCT540, SN74HCT540 


OCTAL BUFFERS AND LINE DRIVERS 





WITH 3-STATE OUTPUTS 


SCLS008A - MARCH 1984 — REVISED JANUARY 1996 






@ Inputs Are TTL-Voltage Compatible SN54HCT540.. . JOR W PACKAGE 
SN74HCT540.... DW OR N PACKAGE 


(TOP VIEW) 


@ High-Current 3-State Outputs Interface 
Directly With System Bus or Can Drive up 
to 15 LSTTL Loads 


@ Data Flow-Through Pinout (All Inputs on 
Opposite Side From Outputs) 


@ Package Options Include Plastic 
Small-Outline (DW) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 


description 


These octal buffers and line drivers are designed 
to have the performance of the popular ’HCT240 
series and to offer a pinout with inputs and outputs 
on opposite sides of the package. This 
arrangement greatly facilitates printed-circuit- 
board layout. 


The 3-state control gate is a 2-input NOR. If either 
output-enable (OE1 or OE2) input is high, all eight 
outputs are in the high-impedance state. The 
’"HCT540 provide inverted data at the outputs. 


The SN54HCT540 is characterized for operation 
over the full military temperature range of —-55°C 
to 125°C. The SN74HCT540 is characterized for 
operation from —40°C to 85°C. 


FUNCTION TABLE 
(each buffer/driver) 


INPUTS OUTPUT 


Y 






H 
L 
Z 
Z 





PRODUCTION DATA Information is current as of publication date. 
Products conform to specifications per the terms of Texas instruments i 


standard warranty. Production processing does not necessarily include 
INSTRUMENTS 


testing of all parameters. 
POST OFFICE BOX 655303 @ DALLAS, TEXAS 75265 





SN54HCT540 ... FK PACKAGE 


(TOP VIEW) 

5 ml OIN 
— |u 
a a Se 
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logic symbolt 


Bl 
m m 
>) 9 
— | oo 
© 
Yl 


18 


2 

at [> v1 
3 17 

p2 aed v2 
4 a 16 

As eer Ys 
5 R 15 

a aa v4 
6 ls 14 

As ae v5 
7 13 

As — ve 
8 12 

a7 aaa v7 
9 11 


Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 


logic diagram (positive logic) 


m 
= 


oO 
m 
LS) 


1 
19 
At —2 18 vi 


To Seven Other Channels 


absolute maximum ratings over operating free-air temperature ranget 


Supply VONAGE TANdG: Veo. 243555 seta wits co gesewbartsereteneesue en ceeeni shoots ats —-0.5Vto7V 
Input clamp current, liq (Vj <0 or V; > Nec) (see Note 1) ee ee ee ee ere eee nee +20 mA 
Output clamp current, lox (Vo <0 or Vo > Voc) (See Note 1) 2... cece cece eee eee eens +20 mA 
Continuous output current, Io (Vo =O tO VEG) «0. cece eee eee e cette eee ete e eee ences £00 MA 
Continuous current through Voc or GND ... 2. cece eee eee eee e eee e eee eeenes +70 mA 
Maximum power dissipation at T, = 55°C (in still air) (see Note 2): DW package .................. 1.6 W 

N package ................ eee 1.3W 
Storage temperature range, Tsig .---------e eee eee eee eee ee Mia tiateterar tate! oan ad —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions 


an ear aie SN74HCT540 
UNIT 


Sey Moat ee ee 
EL 
77 Input voltage 0 Vcc 


Vo Output voltage 


x Input transition (rise and fall) time 0 500 0 
Operating free-air temperature 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


Ei = 25°C SN54HCT540 | SN74HCT540 
PARAMETER TEST CONDITIONS Voc 

“ye WAX] wn WAT We] 

Vi = Vin or Vip 45V 
Eee eg a 
0.001 0.1 p01} ot 

(evGoN: oo! 4.5V 
ioc 6mA on 026 | oa 091 





















= Voc oF 0 #1000 
ue Vegor0, Vi= ViH or VIL 20.01 40.5 
= Voc or 0, = 0 


ae input at 0.5 V or 2.4 V, 
45V 
to 5.5 V 


t This is the increase in supply current for each input that i is at one of the specified TTL voltage levels rather than 0 V or Vcc. 





: HEEL 





switching characteristics over recommended operating free-air temperature range, C; = 50 pF 


(unless otherwise noted) (see Figure 1) 
UNIT 


FROM TO 
PARAMETER V 
[rarameren | ja output) | “OC [win typ _MAX| MIN MAX] 










a Ee 
rasvp 20 eo] st —ia 
— 
5 | 3 
aa pmen 
=a onde 


mz 2 
3 
8 
oe 3 
= . 
1 le 
15 
a eo 





CS 
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switching characteristics over recommended operating free-air temperature range, Cy = 150 pF 
(unless otherwise noted) (see Figure 1) | 


| FROM TO Ta = 25°C | SN54HCT540 | SN74HCT540 
PARAMETER ———_— : 
| PARAMETER (NPUT) (OUTPUT) Yoo MIN TYP MAX] MIN MAX| MIN MAX 
A Y | 


rr ee Tasv[ a0] | SC 






92 


2640} oT 
| | | 






PARAMETER 





A Power dissipation capacitance per buffer/driver pF 
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PARAMETER MEASUREMENT INFORMATION 


T Voc 


[paramere | i | c | st 








Test st or 
From Output Point RL 150 pF 
paeereee | Open | Closed_ 
L 
(see Note A) % S2 
LOAD CIRCUIT 
scien SY 
Input 4.3y f) 27V 27V \ 13V 
3 V | ! | | 0.3 V OV 
—>| jek Hh 
VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES 
—-——_—_— 3V Output 3V 
Input 1.3V 1.3V Control 
| | ov (Low-Level 
Enablin 
ie tPLH ae ie {PHL a a) 
In-Phase | lA“ 90% 90% Nl... VOH Output 
Output | 1.3 V | | IK 1.3V Waveform 1 
10% F | | | Ae Vo, (See Note B) 
[ah] i ke 
ae + tpH. > I+ tpLH —> tpZH Bh aaa | 
ut-Ol- OH fot ease 
Phase 00% NN 1.3V 13V # 90% Output | 90% YOH 
410% 10% Waveform 2 1.3V 
Output | +-—— VoL | 
(See Note B) | =OV 
—> ¢ ft —> ¢—-t ke tpHz 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 


PROPAGATION DELAY AND OUTPUT RISE AND FALL TIMES 


NOTES: A. Cy includes probe and test-fixture capacitance. 


ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 


B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


tp_z and tp}7 are the same as tgs. 
tpz,_ and tp7p are the same as ten. 
tPLH and tpH are the same as tpg. 


Omnmo oO 


Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, tr = 6 ns, tf = 6 ns. 
The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54HC541, SN74HC541 
OCTAL BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 


SCLS305 — JANUARY 1996 






@ High-Current 3-State Outputs Drive Bus SN54HC541 ... JOR W PACKAGE 
Lines Directly or up to 15 LSTTL Loads SN74HC541 . . pe vow; PW PACKAGE 


@ Data Flow-Through Pinout (All Inputs on 
Opposite Side From Outputs) 


@ Package Options Include Plastic 
Small-Outline (DW), Thin Shrink 
Small-Outline (PW), and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 


description 


These octal buffers and line drivers feature the 
performance of the popular ’HC240 series and 
offer a pinout with inputs and outputs on opposite SNS4HC541 . . . FK PACKAGE 
sides of the package. This arrangement greatly (TOP VIEW) 

enhances printed-circuit-board layout. 





The 3-state control gate is a 2-input NOR. If either 
output-enable (OE1 or OE2) inputis high, all eight 
outputs are in the high-impedance state. The 
’HC541 provide true data at the outputs. 


The SN54HC541 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HC541 is characterized for 
operation from —40°C to 85°C. 





FUNCTION TABLE 
(each buffer/driver) 


INPUTS OUTPUT 
|OET cE2 A | CY 















PRODUCTION DATA Information Is current as of publication date. Copyright © 1996, Texas Instruments Incorporated 
Products conform to specifications per the terms of Texas instruments i 
standard warranty. Production processing does not necessarily include TEXAS 
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logic symbolt 


my my 
mi m 
h| = 

_ ul, 

o 

/ 


18 


2 

Ai DY Y1 
3 17 

A2 es oe a te Y2 
4 16 

A3 as Y3 
5 15 

a are v4 
6 14 

As a vs 
7 . 13 

As aan ve 
8 12 

ar st v7 
9 , 11 

Ae — ve 


Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 


logic diagram (positive logic) 


"i 


Oo 
m 
9 


1 
19 
AL —2 18 yi 


To Seven Other Channels 


absolute maximum ratings over operating free-air temperature ranget 


Supply vollage Tange; Voc: s<ce2 162s .cecdheiiwadnd eiewet eee Seawsadee ties eleianeetiees -0.5Vto7V 
Input clamp current, lj (Vj <0 or Vi >Voc) (See Note 1) 2... eee eee eee eee eee eee eee +20 mA 
Output clamp current, lox (Vo <0 or Vo > Vcc) (See Note 1) 2... eee cece ee ee eee eee +20 mA 
Continuous output current, IE (Vo =OtO VEG) once cece cette eee e eee e cece eee eee ene nenes +35 MA 
Continuous current through Voc or GND ...... ccc eee eee eee eeenes +70 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DW package ................-. 1.6W 
N package ...............eeeee 1.3 W 

: PW package ................4. 0.7 W 

Storage temperature range, Tstg ..... see Maes seen nee al hes Nae hor ose eed ere okt —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
- except for the N package, which has a trace length of zero. 
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recommended operating conditions 


[—SNeaHcsat | __ SN74HC5a1 
[MIN NOM MAX| MIN NOM Max| -~ 


Yoo Supply voltage i | 
voos2v iP 8 CO 






VIH High-level input voltage 










Low-level input voltage 





VIL 












Vj 
Vo 


Input voltage 
Output voltage 


Input transition (rise and fall) time 







TA Operating free-air temperature 





electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
_TA® = 25°C | SN54HC541 | SN74HC541 
TEST | Testconpmions UNIT 
i 


191.998 
ee a 4006 
Vi= Vin OrViL soso [59 | se | V 














| PARAMETER 





on=-6mA | 4sv| e080 aa | a7 
fion=—78mA_| 6v[ sae 68 52 i saa 
lo =20uA 
Vi= Vin oFVi [evf oor oxf orf on] v 
fou=6ma_| 4sv] 017 028] oa 009 
fion=7@ma | ev] 016 o28| af 0.98 
a ET Xd 
[tox |vo=Vooee ev [no 
eS CT a ae] RE | 
2 es SE CC) a a a 
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SN54HC541, SN74HC541 
OCTAL BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 


SCLS305 — JANUARY 1996 | 


Switching characteristics over recommended operating free-air temperature range, C, = si pF 
(unless otherwise noted) (see Figure 1) 


FROM TO Ta = 25°C | SN54HC541 SN74HC541 
PARAMETER — 
[araweren | Gv (ouTPUT) MN _Tve wax | wn _wax [WN WAX 


40 





switching characteristics over recommended operating free-air temperature range, C; = 150 pF 
(unless otherwise noted) (see Figure 1) 


FROM TO Ta = 25°C | SN54HC541 | SN74HC541 

PARAMETER 
jaraweren | fr (OUTPUT) MIN TYP_MAX| MIN MAX] MIN MAX‘ 
1) 





operating characteristics, Ta = 25°C 





| PARAMETER TEST CONDITIONS UNIT 
Coc Power dissipation capacitance per buffer/driver 
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SN54HC541, SN74HC541 
OCTAL BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 


SCLS305 — JANUARY 1996 


PARAMETER MEASUREMENT INFORMATION 


wn (NO ae 
From Output Polnt RL ae 150 pF | Closed _ | Closed | | Open | 
Under Test 
(see yt a » a 
= 50 = 
= tod Or tt Open Open 
LOAD CIRCUIT 150 pF fom | ome 





parameter | A. | co | si | s2_| 








ie tpLH > le tpHL —> 
In-Phase | | ——— VOH 
Output | 50% 3 | oe | we IN. 50% 
10% | | 10% yo 
—> Tt, | —»> e—t Output Wee 
tPHL > tpLH > Control 
2 l e OH (Low-Level 50% 50% 
Out-of-Phase 90% Nk 50% 50% 90% Enabling) | Nf am — OV 
0, 0, 
—p ety —> et, Output | ~Voc | ~Voc 
VOLTAGE WAVEFORMS an eo Visas 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES seq Note.) ! —— VOL 
tPZH aa: | 
=== VEC oO ——- V 
i 90% 90% K uiput | % On 
Input 50% [eae * | eto ¥ Waveform 2 50% | ii 
: | | =OV (See Note B) | | ~OV 
> et —P| et \¢——+ tpHz 
VOLTAGE WAVEFORM VOLTAGE WAVEFORMS 
INPUT RISE AND FALL TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 


NOTES: A. Oy includes probe and test-fixture capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 6 ns, tf =6 ns. 

D. The outputs are measured one at a time with one input transition per measurement. 

E. tp._z and tp}z are the same as tgs. 

F. tpz_ and tpZ7yH are the same as ten. 

G. tPLH and tp} are the same as tpg. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54HCT541, SN74HCT541 
OCTAL BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 
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@ Inputs Are TTL-Voitage Compatible SN54HCT541... JOR W PACKAGE 
® High-Current 3-State Outputs Interface SN74HCTS41 SOB LIEW N PACKAGE 


Directly With System Bus or Can Drive up 
to 15 LSTTL Loads 

@ Data Flow-Through Pinout (All Inputs on 
Opposite Side From Outputs) 

@ Package Options Include Plastic 
Small-Outline (DW) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 


description 





These octal buffers and line drivers are designed SN54HCT541 ... FK PACKAGE 


to have the performance of the popular ’HC240 (TOP VIEW) 
series and to offer a pinout with inputs and outputs cater 
On opposite sides of the package. This Vs ie gf 


arrangement greatly facilitates printed-circuit- 
board layout. 


The 3-state control gate is a 2-input NOR. If either 
output-enable (OE1 or OE2) inputis high, all eight 
outputs are in the high-impedance state. The 
’HCT541 provide true data at the outputs. 


The SN54HCT541 is characterized for operation 
over the full military temperature range of —-55°C 
to 125°C. The SN74HCT541 is characterized for 
operation from —40°C to 85°C. 





FUNCTION TABLE 
(each buffer/driver) 








PRODUCTION DATA Information Is current as of publication date. Copyright © 1996, Texas instruments Incorporated 
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logic symbolt © 


2 18 

an [ev vi 
3 17 

p2 ad v2 
4 16 

As Paine Ys 
5 15 

M — v4 
6 14 

As ct vs 
7 13 

Ae es Ys 
8 12 

a7 aaa v7 
9 11 

Ae el Ya 


Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 


1 
19 
Ai —2 18 vi 


To Seven Other Channeis 


logic diagram (positive logic) 


m 
2 


ie) 
m 
nD 


absolute maximum ratings over operating free-air temperature ranget 


Supply voltage range, Voc ....---------ee eee panel nae ae ees seu Onrges aie Ceesaseetenk —-0.5Vto7V 
Input clamp current, lj (Vj <0 or Vj >Voc) (See Note 1) 2... eee cece eee eee eens +20 MA 
Output clamp current, lox (Vo <0 or VQ > Voc) (See Note 1) 0... eee eee eee ee eee eee eee +20 mA 
Continuous output current, Io (Vo =O tO VEC) «1. cece cette eee en eee eee eee eeeees +35 mA 
Continuous current through Voc Or GND ... 1. ccc eee een eee nee eee eeeeeeenens +70 mA 
Maximum power dissipation at T, = 55°C (in still air) (see Note 2): DW package .................. 1.6 W 

N D&CKAGG cs cssieed cae e sees 1.3 W 
Storage temperature range, Tstg .----- eee eee eee eee eee tenet e eee e tenet taee —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 


implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 


except for the N package, which has a trace length of zero. 
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recommended operating conditions 


SN54HCT541 SN74HCT 
[MIN NOM MAX| MIN NOM MAX| 
45 5 


541 
VCC Supply voltage 4.5 8 | 9.5 
Vin Highrievel input vohage Voo=45vissv | 2 | 2 *+i| v_ 
VIL Low-level input voltage Voc = 4.5 V to 5.5 V 0 0.8 
VI Input voltage 0 Vcc 0 Vcc 














VO Output voltage Oo Vcc 0 Voc 
tt Input transition (rise and fall) time 0500 | 
TA Operating free-air temperature —55 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


| Ta = 25°C SN54HCT541 | SN74HCT541 
PARAMETER TEST CONDITIONS : UNIT 
Vo=Vocord, _Vi= Vinor Vi 10.01 205 


IN| TYP MAX| MIN| MAX| MIN MAX 
4.4 
VOH Vievicori, (Pons 4.5V V 
lOH = -6 mA 3.98 4.3 
0.001 0.1 
MieviKerv Tigrséma se] 
Ls ed A 
| loz Sd 
CT A AE A RR ee 
One input at 0.5 V or 2.4 V, 
scot | Orerias eto ervec ee ee 
4.5V 
a ee et ee ee) cae 


lol = 6 mA 0.17 026) 04 
t This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcc: 



















4 
Vi = Voc or 0 +0.1 +100 +1000 +1000 








switching characteristics over recommended operating free-air temperature range, C, = 50 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER | FROM TO Ta = 25°C SN54HCT541 | SN74HCT541 UNIT 
(NPUT) (OUTPUT) MIN, TYP_MAX| MIN MAX| MIN MAX, 


45V 13 23 
——fasv]> ats] 
rssv[ ait af S—t 


aaa 
_ - [asv[ 21 _aof «sf aa 
i i9 af aif aa 
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switching characteristics over recommended operating free-air temperature range, C; = 150 pF 
(unless otherwise noted) (see da cn 1) 


FROM Ta = 25°C SN54HCT541 | SN74HCT541 | 
PARAMETER UNIT 
[araweren | uh (ouTPuT MIN TYP_MAX| MIN MAX MIN MAX. 
a ae ap Sm me an 


operating characteristics, Ta = 25°C 





PARAMETER | TEST CONDITIONS UNIT 





Cod Power dissipation capacitance per buffer/driver | Noload =| 85] pF 
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PARAMETER MEASUREMENT INFORMATION 


es Voc 
: 
Test ten se kQ or 


From Output coat, BL 150 pF 
Moen ee 
(oenote a) » s2 





LOAD CIRCUIT 
———3V 
Input i3y | 2.7V as | 1.3V 
0.3V a é O.3V oy 
—> \¢— tr —> ¢—t 
VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES 
——— — 3V Output 
3V 
Input 1.3V 1.3V Control 13V 1.3V 
| ov (Low-Level | ° : Ang 
| re le Enabling) 0 
tpLH > tpHL > A 
[eee hieci aad : tpZL Tee ae {PLZ | 
In-Phase —s | \Fo0% 90% |... OH Output | | | = Voc 
Output | 1.3 V | | I 1.3V Waveform 1 1.3V 
1 | | | “eV, (See Note B) | | 10% 
| > eh), > et | ee 
ais (+ tpH. > (+ tpLH —> “a tPZH om | 
Uut-Ol- 
Phase 90% | | 90% OH Output | ) 90%  YOH 
Output 410% 10% | V Waveform 2 1.3V 
| +——VOL (See Note B) | | =0V 
—p +t —> «Tt \¢——+ tpHz 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT RISE AND FALL TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 


NOTES: A. Oy includes probe and test-fixture capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 6 ns, tf = 6 ns. 

The outputs are measured one at a time with one input transition per measurement. 
tp_z and tppz are the same as tgjs. 
tpz_ and tpZH are the same as ten. 
tPLH and tpp are the same as tpg. 


Omnmo oO 


Figure 1. Load Circuit and Voltage Waveforms 
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@® High-Current 3-State Outputs Drive Bus SN54HC563 ... JOR W PACKAGE 
Lines Directly or up to 15 LSTTL Loads SN74HC563 aIBVIEGy. PACKAGE 


@ Bus-Structured Pinout 


@ Package Options Include Plastic 
Small-Outline (DW) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 


description 


These 8-bit transparent D-type latches feature 
3-state outputs designed specifically for driving 
highly capacitive or relatively low-impedance 
loads. They are particularly suitable for 
implementing buffer registers, 1/O ports, SN54HC563... FK PACKAGE 
bidirectional bus drivers, and working registers. (TOP VIEW) 


While the latch-enable (LE) input is high, the 
Q outputs follow the complements of the data (D) 
inputs. When LE is taken low, the outputs are 
latched at the inverses of the levels set up at the 
D inputs. 





A buffered output-enable (OE) input places the 
eight outputs in either a normal logic state (high or 
low logic levels) or the high-impedance state. In 
the high-impedance state, the outputs neither 
load nor drive the bus lines significantly. The 
high-impedance state and increased high logic 
level provide the capability to drive bus lines 
without interface or pullup components. 


OE does not affect internal operations of the latches. Old data can be retained or new data can be entered while 
the outputs are in the high-impedance state. 


The SN54HC563 is characterized for operation over the full military temperature range of —55°C to 125°C. The 
SN74HC563 is characterized for operation from —40°C to 85°C. 





FUNCTION TABLE 


(each latch) 
OUTPUT 
Q 


E 
L 
H 
Qo 
Z 
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logic symbolt 
gee. A 
OE 7 
11 
LE 
2 19 _ 
1p CG | ia 
ee a 
80 — SS era: 
5 16° 22 
“0 ae “a 
ae eg ee Fal 
6 — Ld 
acres SUSI oa 


Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
logic diagram (positive logic) 


OE 





To Seven Other Channels 


absolute maximum ratings over operating free-air temperature range+ 


Supply voltage range, Vee: .a.ssd casero tiesesas ents onbul iat ei aeseusnssceiesnt eset: —-0.5Vto7V 
Input clamp current, liq (Vj <0 or Vj>Voc) (See Note 1) 2... eee cece te teen eens +20 mA 
Output clamp current, Iox (Vo < 0 or Vo > Voc) (See Note 1) 2... ccc cece eee eee eee eee eens +20 mA 
Continuous output current, Io (Vo =O tO VEE) .. cece cence cece eee eee een neee reekens +35 mA 
Continuous current through Voc or GND ....... cece eee cece teen e tenet eee eeeeees +70 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DW package .................. 1.6W 

N package ................ wee 1.3W 
Storage temperature range, Tyg: .--- +--+ eee eee ee eee erent eee e enn ene eeeees —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions 











Vcc Supply voltage 









VIH High-level input voltage 













ec SE) CE 
Voo=6V 


Low-level input voltage 





VIL 


io) 










Vj__Input voltage 0 Yoo] 0 voc} v__ 
Vo___ Output voltage 0 Veo} 9 Vcc} 





= a a) aE | 


electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
TAS = 25°C | SN54HC563 | SN74HC563 
| TesTeoNDImoNS CONDITIONS UNIT 
a 


1.9 7,908 
loH=-20 uA 444.499 
Vi= Vin oF Vi so 5000 | 59 [69 | Vv 


oO 





Input transition (rise and fall) time 









Ta Operating free-air temperature 













| PARAMETER 





iou=-SmaA_| _4sv| soe 4a a7 —*| oa 
iou=-78mA_| ov sae_se | 62 -+| sas 


aoe oat o_o 
TT 2001 04 
Vi= Vin oF Vi 200104 v 






iOL=6mA 017 028 
ioL=7.8mA 016 026[ oa[ 0801 







eT OE) 
[oz IWo=Vecaro—SS—~sSCSCt Ets | | a 

[co [wi=Vocer, ond i vp SCC 
Fe A ANS (Tt RS] RR.) ALT EL 
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timing requirements over recommended operating free-air temperature range (unless otherwise 


note 
Ta = 25°C a SN74HC563 


Pulse duration, LE high 


Setup time, data before LE 


Hold time, data after LEL 





switching characteristics over recommended operating free-air temperature range, C; = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM TO Ta = 25°C | SN54HC563_| SN74HC563 
PARAMETER | UNIT 
| arawerer | gpuny | couttun | YO [an aee mae aR 


Dav 7 asf —aesf a2 
rasv[p sf pa 
Pevp 23 | sia 


AnyQ 










Any Q 







AnyQ 
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switching characteristics over recommended operating free-air temperature range, C, = 150 pF 
(unless otherwise noted) (see Figure 1) 


FROM TO Ta = 25°C | SN54HC563 | SN74HC563 
PARAMETER UNIT 
[Parawerer | a (OUTPUT) , mn _Tve_WaK[ wN_WAX[ MN MAK 
2V 





operating characteristics, Ty = 25°C 





PARAMETER TEST CONDITIONS UNIT 
Coc Power dissipation capacitance per latch | = Noload =] 50] pF 
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PARAMETER MEASUREMENT INFORMATION 


ae ai [PARAMETER | FL | cL | St_ 














st [wean] | SRF 
Test or 

From Output Point = RL 150 pF 
caer” tae FEZ] 14a | cope | 266 Seed 

L . 
(see Note A) ae % S2 
| . 

LOAD CIRCUIT 





High-Level ce Vee | OV 
6 tee, Sey 
| | Input , 50% 4 IN. 50% 
Low-Level Nsom feo Vec 10% | " 10% py 
50% 50% 
ous E f ov —> —-t —> tf 


VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATIONS SETUP AND HOLD AND INPUT RISE AND FALL TIMES 


Output 


ia eet ee Voc V 
Input 50% 50% vontro! 50% 50% re 
| | (Low-Level 
OV | Nf — — — — ov 


| Enabling) 
(+ tPLH - le tpH, > tpz_ —<——> <> tpLz 


| 
In-Phase | | ° sc] — — YOH Output t=Vo | =Vcc 
Output | P rig | mre ile | ae Waveform 1 | 50% “ 
of | | ®VoL (See Note B) | 10% vo) 
—p| +—-t —> et | 


| 
| | 
I tpH. > + ti tpzH +4?! | 


| VOH Output ! ao, YOH 
Out-of- ae [PK 50% ‘a 50% 7 | ii Wiavaioun 2 | 50% | 90% 
10% f 10% > 
ena’ | +——VoL (See Note B) | | ~OV 
Output —p> <¢-t —> tr \¢——r tPHz 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS : 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 


NOTES: A. Cy includes probe and test-fixture capacitance. 7 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 6 ns, tf = 6 ns. 
. The outputs are measured one at a time with one input transition per measurement. 
. tpLz and ip}7 are the same as tgjs. 
. tpz_ and tpzpH are the same as ten. 
- tp_H and tpH_ are the same as tog. 


Onno oO 


Figure 1. Load Circuit and Voltage Waveforms 
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@ High-Current 3-State Outputs Drive Bus SN54HC573A ... JOR W PACKAGE 
Lines Directly or up to 15 LSTTL Loads aaa haiti N PACKAGE 


@® Bus-Structured Pinout 


@ Package Options Include Plastic 
Small-Outline (DW) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 


description 


These octal transparent D-type latches feature 
3-state outputs designed specifically for driving 
highly capacitive or relatively low-impedance 
loads. They are particularly suitable for 





implementing buffer registers, I/O ports, SN54HC573A .... FK PACKAGE 
bidirectional bus drivers, and working registers. (TOP VIEW) 
While the latch-enable (LE) input is high, the aaM soa 


Q outputs respond to the data (D) inputs. When 
LE is low, the outputs are latched to retain the data 
that was set up. 


A buffered output-enable (OE) input can be used 
to place the eight outputs in either a normal logic 
state (high or low logic levels) or the 
high-impedance state. In the high-impedance 
state, the outputs neither load nor drive the bus 
lines significantly. The high-impedance state and 
increased drive provide the capability to drive bus 
lines without interface or pullup components. 


OE does not affect the internal operations of the latches. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 


The SN54HC573A is characterized for operation over the full military temperature range of —55°C to 125°C. The 
SN74HC573A is characterized for operation from —40°C to 85°C. 





FUNCTION TABLE 
(each latch) 


INPUTS OUTPUT 
Q 


H 


L 
Qo 
Z 
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logic symbolt 

ae 

OE = 
11 

LE — 
2 19 

1D o> 10 
3 18 

20 ae 20 
4 17 

=D st 20 
5 16 

aD aan ‘0 
6 15 

sD ana 50 
7 14 

eD Le ca 
8 13 

70 ed 70 
9 12 

aD oo a0 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 


logic diagram (positive logic) 


1 


OE 


LE 


1D 





To Seven Other Channels 


absolute maximum ratings over operating free-air temperature ranget 


Supply voltage range, VCO... - eee cee eee tee eee eee eens nda SasGune- Das eee ean isles sters -0.5Vto7V 
Input clamp current, liq (Vj <0 or Vj >Voc) (See Note 1)... eect eee e eee e eee e eee +20 mA 
Output clamp current, lox (Vo <0 or Vo > Vec) (See Note 1) 2... cece eee e eee teens +20 mA 
Continuous output current, Io (Vo =OtO VEG) «6. cece e tee et eee eee teeta e teen enna +35 MA 
Continuous current through Voc Or GND ... cee ccc eee cece eee e reenter teen eee teen nnee +70 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DW package .................. 1.6W 

N package .............-..004. 1.3 W 
Storage temperature range, Tgtg ..-. eee eee eect eee ete eee teen eee tees —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions 


aN NON MX SN74HC573A 
UNIT 


Supply volage 2 


i aT Fe: SRI 
Woo=2v =f 0S Ct 
v 

nt ol 













High-level input voltage 






VIH 

















VIL Low-level input voltage 






VI 
Vo 


Input voltage 
Output voltage 



















Voo=45v | 0 so] 0 00, 
Voc =6V 0 400 0 400 


electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
TAS 25°C SN54HC573A | SN74HC573A 
| Tesrconpmons CONDITIONS UNIT 
i 


1.9 7,908 
lon = -20 uA 444490 
Vi= Vin oF Vi so 500 [69 | 59 | Vv 


Input transition (rise and fall) time 













TA Operating free-air temperature 








) PARAMETER 






a 
ouaTamA cas 58 | 62 | saa 


0.00201 
loL = 20 wA 0.001 0.1 
Vi= VIH oF VIL 0.001 0.1 V 





fion=78ma__| ev] 015 026] oa[ 080 

[a ievegero SSCS 0 00 sr000f _rr000 a 
[icc i=Vooora, ond —~iY evp SSSS—SSSC Ct 
eS 55 YT 
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timing requirements over recommended operating free-air temperature range (unless otherwise 
note | 


Pulse duration, LE high 









Setup time, data before LEL 






- Hold time, data after LEL 


switching characteristics over recommended operating free-air temperature range, C, = 50 pF 
(unless otherwise noted) (see ne 1) 


Seer FROM Ta = 25°C SN54HC573A | SN74HC573A UNIT 
) (INPUT) (ourrun MIN, TYP MAX] MIN MAX| MIN MAX. 


Cav[ 77 wet asf 220 
Paav[ as | | 
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switching characteristics over recommended operating free-air temperature range, C, = 150 pF 


(unless otherwise noted) (see Figure 1) 
Ta = 25°C SN54HC573A | SN74HC573A | unt 
7 UNIT 


FROM TO 
PARAMETER 
[araweren | | _currun MIN TYP_MAX| MIN MAX, 











vj 85200] 300 | 

4.5V ERT] SSR) 

Ps ea a) eee 

| 2vi 103225] 985 

LE Any Q 1 
pe i 
Pavia 200} 300 

Any Q rasv[ 20 «| 0 

7 a) 
et 

42] 63 

ae 


operating characteristics, Ta = 25°C 











PARAMETER TEST CONDITIONS UNIT 
Cod Power dissipation capacitance per latch | Noload = | 50] pF 
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PARAMETER MEASUREMENT INFORMATION 


$1 


" 


Test 


Point Ri 


From Output 
Under ees 


(see Note r* T 


LOAD CIRCUIT 


“aca ©": 
High-Level 
Pulse 50% 50% 
| | OV 


Low-Level Vec 


Pulse 50% 50% 


—_—— 0 
VOLTAGE WAVEFORMS 
PULSE DURATIONS 


———VoH 
50% 4 jeer 
10% l 
| —> tt 
I¢- tpH. > 


| = V 
OH 

Out-of- 90% 1 50% 50% 4, 90% 

Output —p <tr 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 


In-Phase 
Output | 


NOTES: A. Cy includes probe and test-fixture capacitance. 


PARAMETER 


FL | o | 
+ ey | 


CL 


oTs 


. 
50 ver 
Open Open 
Reference 50% ——Vec 
input | is 


- tsu +>+— th — 
Data 


| 
ae 
| cc 
input , 50% 4¢} 9% 90% N 50% 
10% 10% oy 
a | 


| 
> itr > et 
VOLTAGE WAVEFORMS 
SETUP AND HOLD AND INPUT RISE AND FALL TIMES 


180 OF 





Output 


Vcc 
meee ae 50% 
Enabling) |" 0... 0V 


tPZL a —" tPLz 


Output = a =Vec 

Waveform 1 ! 50% | 
0, 
(See Note B) | 10%__ Vo. 
tpZH a | 

Output l ao, YOH 
Waveform 2 50% | me 
(See Note B) | | =0V 

\¢——Pr tpHz 
VOLTAGE WAVEFORMS 


ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 


. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 


characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 6 ns, tf = 


. tp_z andtpy7 are the same as tgs. 
. tpz, and tpZp are the same as ten. 
. tPpLH and tpHL are the same as tpg. 


A 

B 

C 

6 ns. 

D. The outputs are measured one at a time with one input transition per measurement. 
E 

F 

G 


Figure 1. Load Circuit and Voltage Waveforms 
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@ Inputs Are TTL-Voltage Compatible SN54HCT573A ... JOR W PACKAGE 
® High-Current 3-State Outputs Drive Bus Seen ratae pasha N PACKAGE 


Lines Directly or up to 15 LSTTL Loads 
® Bus-Structured Pinout 


@ Package Options Include Plastic 
Small-Outline (DW) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 


description 


These octal transparent D-type latches feature 
3-state outputs designed specifically for driving 
highly capacitive or relatively low-impedance 
loads. They are particularly suitable for 
implementing buffer registers, I/O ports, 
bidirectional bus drivers, and working registers. 


While the latch-enable (LE) input is high, the 
Q outputs respond to the data (D) inputs. When 
LE is low, the outputs are latched to retain the data 
that was Set up. 





SN54HCT573A . .. FK PACKAGE 
(TOP VIEW) 


A buffered output-enable (OE) input can be used 
to place the eight outputs in either a normal logic 
state (high or low logic levels) or the 
high-impedance state. In the high-impedance 
state, the outputs neither load nor drive the bus 
lines significantly. The high-impedance state and 
increased drive provide the capability to drive bus 
lines without interface or pullup components. 


OE does not affect the internal operations of the latches. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 


The SN54HCT573A is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74HCT573A is characterized for operation from —40°C to 85°C. 





FUNCTION TABLE 
(each latch) 


INPUTS ures 








| OF LE OD | D 
L H as 
L H L L 
L L X Qo 
H X X Z 
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logic symbolt 

__ 1 

OE - 
11 | 

LE 
2 19 

1D Ca 10 
3 18 

20 od 20 
4 17 

2D ae 20 
5 16 

4 naa ‘0 
6 15 

50 ia 50 
7 14 

eD a c0 
8 13 

70 et 70 
9 12 

@D os 20 


Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 


logic diagram (positive logic) 


1 


OE 


LE 


1D 





To Seven Other Channels 


absolute maximum ratings over operating free-air temperature ranget 


Supply voltage tande:, VeG x.csivnets ctacasti cous sceetonentiedtenlarsieeseseiseunian —-O0.5Vto7V 
Input clamp current, Ijx (Vj <0 or V;}>Voc) (See Note 1) ........ eee eee eee ee await hang oui ats +20 mA 
Output clamp current, lox (Vo <0 or Vo > Voc) (See Note 1) 2... cece c cece ee ee eee eee eens +20 mA 
Continuous output current, IQ (Vo =O tO VEC) ..- cece cece eee eet eee eee een ee ee ee eenees +35 MA 
Continuous current through Voc or GND ... 1... eee eee ee eet e eee nee een ees +70 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DW package ............ rer 1.6W 

N package .............0ceeee 1.3W 
Storage temperature range, Tstg .- 1 +e e cece eee tee tenet eee teen ete eee —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


2. The maximum package power dissipation is caiculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions 


SN54HCT573A SN74HCT573A 
[MIN NOM MAX] MIN NOM max] ONT 


Supply volage Pas 555] 45 5 55] Vv | 
a a a a 
Vi, _Lowlevelinputvottage———~*iVoc=45Vto55v | 0 @ o6| 0 o| v | 

Ge Po A vost 0 vool v | 
Vo Output voltage } 
tt Input transition (rise and fall) time . | - telco} _Noot_v__ 
TA Operating free-air temperature 


electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 


A= 25°C SN54HCT573A | SN74HCT573A 
PARAMETER TEST CONDITIONS 
TWP WAR wax | wa 
fon= 200A | sa aussi ae 
Vy = Vix or Vit oH HOH ==20 mA _| 4.5V 
a 
00101 
Vi = Vin or Vit oreau 4.5V = V 
fion=8mA 047 026 
re en Vevooero soa x100[ 41000 = 


162 [Vo=Vocor 001208 
[1o6 [i= Vor oro a 


One Satan 




































T This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcc. 


timing requirements over recommended operating free-air temperature range (unless otherwise 
note 


Ta = 25°C SN54HCT573A | SN74HCT573A 
Voc UNIT 
MIN MAX| MIN MAX 
Ske Peeve 
ulse duration, l 














vp eg 
tsu Setup time, data before LEL [as 
sev] 9 | @ | 2 ‘| 






rasv] 6 | os 
resv] 5 [as | 5 





th Hold time, data after LEL 
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switching characteristics over recommended a free-air temperature range, C; = 50 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER FROM TO Ta = 25°C SN54HCT573A | SN74HCT573A 
re em MIN TYP_MAX[ MIN MAX[ MIN MAX] © 

ray] sas] 

rssv[p 21 e| es] 

| rasv] 28 a6] ea] 

_ 8 [savas a eo 
ppm AT ARR SO I) RE) 

1° [sv] ea 


_[ssv> oe el 
oe ee a a 


switching characteristics over recommended operating free-air temperature range, C; = 150 pF 
(unless otherwise noted) (see Figure 1) 


[mnawren [ay | etn [60 Fae marl aa 
anedh) Sallindd | MIN Typ MAX| MIN MAX MIN, MAX | 
EL 
| eS eee ae 
Te me Sl 
| 7 ae Be 


7 
resv[p set Se] 
= fs | = eae 


oe 
Any Q 


































resv] 16 sel 7] SS 





operating characteristics, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 





Cod Power dissipation capacitance per latch | = Noload =| 50] pF 





pucicope PREVIEW information concerns products in the formative or 
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PARAMETER MEASUREMENT INFORMATION 


Test a! 
From Output Point RL 
Under Test 
CL 
(see Note A) aL % $2 
LOAD CIRCUIT 
, ace SY 
High-Level 
Pulse 1.3V 13V 
| | | ov 
94 
Low-Level | | $V 
Pulse 1.3V 1.3V 
———0V 
VOLTAGE WAVEFORMS 
PULSE DURATIONS 
pete 3V 
Input 1.3V 1.3V 
| | | OV 
le tPLH a le tpHL —> 
——V 
In-Phase | \o0% 50% OH 
1.3V : ° N1.3V 
Output 16% | ! | 10% y 
| —> et | —> et 
(¢ tpHL > I+ tpeLH —> 
Out-of- l VoH 
0, 0, 
ae 90% Ne 1.3.V 3 | 90% 
utput 10% 10% +——VoL 
—> et —> tr 
VOLTAGE WAVEFORMS 


PROPAGATION DELAY AND OUTPUT RISE AND FALL TIMES 


NOTES: A. Cy includes probe and test-fixture capacitance. 


PARAMETER | RL | C. | st _| 


Open 


| s2 


ce) 


150 pF Closed 





——3V 
Reference 1.3V 
Input | 
OV 
= tsy Pi¢— th —O 
———3V 
Data Fr o7V 27V 
Input 1.3V | | 1.3V 
0.3 V 0.3 V OV 
| I | 
—> jet —> tf 
VOLTAGE WAVEFORMS 


SETUP AND HOLD AND INPUT RISE AND FALL TIMES 


Output 3V 
Control 
(Low-Level | 1.3V 13V - 
Enabling) §  (~OS 
tpZL “+> ¢—$o- tpLz 
Output | | | =Voc 
Waveform 1 1.3V 
0, 
(See Note B) } 10% _ vo, 
tPZH oom | 
Output | 0, ~YOH 
Waveform 2 1.3V | ne 
(See Note B) | | =0V 
}¢—— Pr tpHz 
VOLTAGE WAVEFORMS 


ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 


B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


. tp_z and tp} are the same as tgjs. 
. tpz and tpzp are the same as ten. 
- tPLH and tpH are the same as tog. 


Qnmo O 


. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, t, = 6 ns, tf =6 ns. 
. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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® High-Current 3-State Noninverting Outputs SN54HC574... J OR W PACKAGE 
Drive Bus Lines Directly or up to 15 LSTTL SN74HC574 . . . DW OR N PACKAGE 
Loads (TOP VIEW) 


@ Bus-Structured Pinout 


@ Package Options Include Plastic 
Small-Outline (DW) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 


description 


These octal edge-triggered D-type flip-flops 
feature 3-state outputs designed specifically for 
bus driving. They are particularly suitable for 
implementing buffer registers, I/O ports, SNS54HC574 . . . FK PACKAGE 
bidirectional bus drivers, and working registers. Toren 





The eight flip-flops enter data on the low-to-high 
transition of the clock (CLK) input. 


A buffered output-enable (OE) input can be used 
to place the eight outputs in either a normal logic 
state (high or low logic levels) or the 
high-impedance state. In the high-impedance 
state, the outputs neither load nor drive the bus 
lines significantly. The high-impedance state and 
increased drive provide the capability to drive bus 
lines without interface or pullup components. 





OE does not affect the internal operations of the flip-flops. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 


The SN54HC574 is characterized for operation over the full military temperature range of —55°C to 125°C. The 
SN74HC574 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 
(each flip-flop) 
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logic symbolt 

2a) 4 

OE - 
11 

CLK > 

2 19 

iD io 10 
3 18 

20 aaa 20 
4 17 

sD aie 20 
5 16 

a el ‘0 

«6 15 

50 aaa 50 
7 , 14 

e0 a 60 
8 13 

70 ee 70 
9 12 

a0 a 20 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 


logic diagram (positive logic) 





To Seven Other Channels 


absolute maximum ratings over operating free-air temperature ranget 


Supply voltage range, Voce. vsesesccnvsach cada Siete dared eeeer dane sd inne taatedeneatees —-0.5Vto7V 
Input clamp current, lik (Vj <O or Vj >Voc) (See Note 1) 6... cece cece cece eee tenes +20 mA 
Output clamp current, Iox (Vo <0 or Vo > Voc) (See Note 1)... 1 eee cece eee renee eee +20 mA 
Continuous output current, Ilo (VQ =O tO VEE) -. 2. ccc cece cence cee e terse enn e ence senseeoees +35 mA 
Continuous current through Vee Or GND ans iene ecccseedeasiewee sbaaawaw deed eee det vedaeaed +70 mA 
Maximum power dissipation at T, = 55°C (in still air) (see Note 2): DW iene si crag ate areaece anne 1.6W 

N DaCkaGe i se. casceuieticwewds 1.3W 
Storage temperature range, Tsig .----. ee eee cece cette eee eee tent e ete eeee ~65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” | is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


2. The maximum package power dissipation is caiculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions 


SN54HC574 SN74HC574 
[MIN NOM MAX| MIN NOM MAX] ~ 


Supply voltage See ee ae 


VIH High-level input voltage 


VIL Low-level input voltage 


Vi Input voltage 
VO Output voltage 


Input transition (rise and fall) time 


TA Operating free-air temperature 





electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 










A= 25°C SN54HC574 | SN74HC574 
| PARAMETER | TEsrcoNpiTions CONDITIONS TYP MAX ee UNIT 






=-SmA | asv[ 3s8 43 +| a7 ~i| oa 
ioH==78 mA sag 68 +f 62 | saa 


0.002 tf Ot] tT 
loL = 20 HA 0.00101 
Vi = Vi oF Vib 0.001 0.1 V 


197,906 
Io =-20 uA 444.498 
Vi= Vin oF Vi so so | 69 | se | Vv 


stew (i 015026 oa] 058 
CS 7000 
as 





[oz |Vo=Voora———SS—~sSCS sv nor sos] ots | 
[cg [ie Vecere, ipso dP ev SS cof 0 
a CT dO) MY YO 
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timing requirements over recommended operating free-air temperature range (unless otherwise 


oe = 25°C SN54HC574 | SN74HC574 


note 


Clock frequency 


Oo 
— 
NO 
So 


Pulse duration, CLK high or low 


Setup time, data before CLKT 


N 
Oo 


Hold time, data after CLKT 





— 
ao 
© 


- IN ~ r 
on . 
< < 


switching characteristics over recommended operating free-air temperature range, C, = 50 pF 
(unless otherwise noted) (see Figure 1) 









SNSAHOETA 
ome | | en [= Pa 
ies ee eee Mit 
Tev[ oo [ a | 
1 RE: I RN 






av] 77 10 228 | 190 
sya [as] oe] 0] 
Dev] 23 vet sep a 


seieop 225 190 
is aya  [asv[ 2 ao] asp =i 


Cav] 2 eo] of 
anya 






Dev] 6 of sf 8 
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switching characteristics over recommended operating free-air temperature range, C, = 150 pF 
(unless otherwise noted) (see Figure 1) 


FROM TO Ta = 25°C SN54HC574 | SN74HC574 
PARAMETER UNIT 
[paraweren | cin | _eoureun aN TYP WAX] MIN MAX MIN MAX’ 











i. ae (RN) Ne 

a ae as ce 
i) a! ae ae 
avy 10s 65] ato 

Any Q 4.5V yc En) DS 
1 EE) A) 
95 235|  — 355 | 295 
poe] mo a5 
CC) eT a) 
myo [a5 
6 ia 36 


operating characteristics, Ta = 25°C 
PARAMETER 





Coc Power dissipation capacitance per flip-flop 
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PARAMETER MEASUREMENT INFORMATION 


$1 


\" 


Test 


Point RL 


From Output 
Under Test 


CL 
(see Note A) T 


LOAD CIRCUIT 


——=— VCC 
High-Level 
Pulse | 50% 50% 
| OV 
Low-Level | | Vec 
Pulse 50% 50% 
f_____ov 


VOLTAGE WAVEFORMS 
PULSE DURATIONS 


In-Phase | ——— VOH 
50% 4 j 90% 90% N_ 50% 
Output 10% f | 1 Ne 10% y 
VOL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 


NOTES: CL. includes probe and test-fixture capacitance. 


Ta 
eioed | Open 


Reference 50% —— Vec 
Input | au 


+ toy “Pe th — 


| 
Suet 
IX 90% 90% ed 
1a | N59, 
| ! OV 


| 
—> «tr —>| <¢€—tf 
VOLTAGE WAVEFORMS 
SETUP AND HOLD AND INPUT RISE AND FALL TIMES 


Voc 
50% 50% 
| Nati ne mn me me OV 


PZL let tpiz 
Waveform 1 


}- = Voc | =Vcc 
! 50% ! | 
(See Note B) | 10% __ VOL 


tpzH +¢——_» | 
OH 


| 
Output l som 
Waveform 2 50% | ° 

| [ =OV 
\¢——r tpHz 


(See Note B) 
VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 





Data 
Input 


Output 
Controi 
(Low-Level 
Enabling) 


Output 


Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q ty =6 ns, tf =6 ns. 


. The outputs are measured one at a time with one input transition per measurement. 


. tpi_z and tpy7z are the same as tgjs. 
. tpz_ and tpZpH are the same as ten. 
. tPLH and tpHL are the same as tpg. 


A. 
B. 
Cc 
D. For clock inputs, fmax is measured when the input duty cycle is 50%. 
E 
F 
G 
H 


Figure 1. Load Circuit and Voltage Waveforms 
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@ Inputs Are TTL-Voltage Compatible SN54HCT574... J OR W PACKAGE 
@® High-Current 3-State Noninverting Outputs Serene ee Goon ih le 
Drive Bus Lines Directly or up to 15 LSTTL 


Loads 
@® Bus-Structured Pinout 


@ Package Options Include Plastic 
Small-Outline (DW), Thin Shrink 
Small-Outline (PW), and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 





description 


These octal edge-triggered D-type flip-flops 
feature 3-state outputs designed specifically for 
bus driving. They are particularly suitable for 
implementing buffer registers, I/O ports, 
bidirectional bus drivers, and working registers. 


SN54HCT574... FK PACKAGE 
(TOP VIEW) 


The eight flip-flops enter data on the low-to-high 
transition of the clock (CLK) input. 


A buffered outoput-enable (OE) input can be used 
to place the eight outputs in either a normal logic 
state (high or low logic levels) or the 
high-impedance state. In the high-impedance 
state, the outputs neither load nor drive the bus 
lines significantly. The high-impedance state and 
increased drive provide the capability to drive bus 
lines without interface or pullup components. 


OE does not affect the internal operations of the flip-flops. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 


The SN54HCT574 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74HCT574 is characterized for operation from —40°C to 85°C. 





FUNCTION TABLE 
(each flip-flop) 


INPUTS OUTPUT 





Copyright © 1996, Texas Instruments Incorporated 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 

DATA Information current as of publication date. Products conform to 1} 

specifications per the terms of Texas Instruments standard warran 

Production processing does not necessarily include testing of all EXAS 

parameters. | 
NSTRUMENTS 


POST OFFICE BOX 655303 @ DALLAS, TEXAS 75265 5-477 


SN54HCT574, SN74HCT574 | 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 


SCLS177B — MARCH 1984 — REVISED JULY 1996 


logic symbolT 

ty “4 

OE = 
11 

CLK > 
2 19 

1D io > 10 
3 18 

20 Ee 20 
4 17 

2D ae 20 
5 16 

o- _____} =. « 

sD oe 50 
7 14 

e0 eel 60 
8 13 

7 ae 70 
9 12 

@D ae 20 


tT This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 


logic diagram (positive logic) 


1 


OE 


CLK 


1D 





To Seven Other Channels 


absolute maximum ratings over operating free-air temperature range+ 


Supply voltagetange: VeG <<seccauexsociwtessseceseseet eee ras Satweveerwenseeeiien —0.5Vto7V 
Input clamp current, IK (Vj <0 or Vj >Voc) (See Note 1)... cece eee e eect e ees . t20mA 
Output clamp current, lox (Vo <0 or Vo > Vcc) (See Note 1) 1... cece cece eee eee eee eens +20 mA 
Continuous output current, Io (Vo = 0 to Voc) .......-- KU ames eae aoe Eras bee CEaAGes +35 mA 
Continuous current through Voc Or GND ......... 0. cece eee terre ete t et ee tee eeeeeneees +70 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DW package .................. 1.6 W 

N package ...............00ee- 1.3W 

PW package ...cvsssccceseenes 0.7 W 
Storage temperature range, Tytg ...-. sees eee cece eee eee eee tenet e eet ene n ees —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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_ SN54HCT574, SN74HCT574 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 


SCLS177B — MARCH 1984 — REVISED JULY 1996 





recommended operating conditions 


SN54HCT574 SN74HCT574 
a aay 


Supply voliage ee 
High-level input voltage Voc = 4.5 V to 5.5 V ee ee 
Low-level input voltage Voc = 4.5 V to 5.5 V i) aa 










on 









NO 






o>) 







71 Input voltage 0 Vee oe 
Vo___Output voltage re Re 
tt Input transition (rise and fall) time 0 500} ns | 






a Se 


electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
AS 25°C SN54HCT574 ae 
PARAMETER TEST CONDITIONS Te 


ion = 201A 444.489 
V) = VIH or VIL 4.5V 
[lon =-8 mA 39843 


HIOL=20pA | 0.001 0.1 5 
Vi = Vin or ViL HOwS20 ii 2 4.5V & 
lol =6 mA 0.17 0.26 éoV. 


---------— 104 _H00 
Per vo Vocus oor 20s) © 
visVogerd, Io=0 aaa S 


One input at 0.5 V or 2.4 V, 
4.5V 
to 5.5 V 


T This is the i increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcc. 


TA Operating free-air temperature 































timing requirements over recommended operating free-air temperature range (unless otherwise 
note 


TA = 25°C SN54HCT574 | SN74HCT574 
[MIN MAX| MIN MAX] MIN MAX] - 
f Clock frequenc — ; = ial 


45V = 
tw Pulse duration, CLK high or low p45 V | : Se 
e5v] 


rasv[2 
tsu Setup time, data before CLKT 55 V | 
5.5V tt 


4.5V 
th Hold time, data after CLKT sv 



















PRODUCT PREVIEW information concerns products In the formative or 
design phase of development. Characteristic data and other 
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SN54HCT574, SN74HCT574 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 


SCLS177B —- MARCH 1984 — REVISED ae 


switching characteristics over recommended operating free-air temperature range, C, = 50 pF 


(unless otherwise noted) traded rigure 7) 
Ta = 25°C SN54HCT574 | SN74HCT574 UNIT 


FROM TO 
PARAMETER (INPUT) (OUTPUT) ae MIN. TYP MAX ee 
a 
fmax | 5.5 V | a At =e 
g a 
: pesv , 
5.5 V —s 4 
2 »] & 
Pe ili < 


|  pasv) 0a CC 
n 


switching characteristics over recommended operating free-air temperature range, C, = 150 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER FROM TO Ta = 25°C snsaneTara [SNTAHGTETA | 

seal Seat ae TYP MAX [an wax Wa 
= asv[ sa a we 

CLK avo LaSVf 4088 ee 80 ee 

‘ i= 
ef =f tee : 1 
s5V[ 2930] —a 

: 1 7 a] 


operating characteristics, Ta= 25°C 


PARAMETER TEST CONDITIONS UNIT 





































Cog Power dissipation capacitance per flip-flop | Noload =]. 93] pF 





PRODUCT PREVIEW information concerns products in the formative or 
design phase of development. Characteristic data and other 
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SN54HCT574, SN74HCT574 


OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 


WITH 3-STATE OUTPUTS 


SCLS177B — MARCH 1984 — REVISED JULY 1996 


PARAMETER MEASUREMENT INFORMATION 


S1 


Test 
From Output Point = RL 
Under Test 
(see Note z aa % $2 
LOAD CIRCUIT 
——— 3V 
High-Level 
Pulse 1.3V 1.3V 
| | OV 
4 
Low-Level | | 3V 
Pulse 1.3V 13V 
——— 0V 
VOLTAGE WAVEFORMS 


PULSE DURATIONS 


In-Phase | 
Output 





VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT RISE AND FALL TIMES 


NOTES: A. Cy, includes probe and test-fixture capacitance. 





Can ee oe 
or 






Reference 1.3V ey 
Input | OV 


a 


By 
Data IF 2.7V 2.7V 
Input 1.3V | | 1.3V 
0.3V 0.3V 
: | | 7 OV 
—> Kt —> tt 
VOLTAGE WAVEFORMS 
SETUP AND HOLD AND INPUT RISE AND FALL TIMES 


Output 3V 
Control 
(Low-Level : ee ee ae 
Enabling) = 23 ORO 
tPZL > ae tPLZ 
Output | | =Vec 
Waveform 1 | 1.3V 
(See Note B) | | 10% _ Vo. 
: tpZH a | 
Output l 90% YOH 
Waveform 2 1.3V | 
(See Note B) | | =0V 
}¢——+- tpHz 
VOLTAGE WAVEFORMS 


ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 


B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


characteristics: PRR < 1 MHz, Zo = 50 Qt = 6 ns, tf= 


tp_z and tpy7 are the same as tgs. 
tpzL_ and tp7} are the same as ten. 
tPLH and tpHL are the same as tod. 


rOmnmmo oO 


Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
6 ns. 

For clock inputs, fmax is measured when the input duty cycle is 50%. 

The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54HC590A, SN74HC590A 
8-BIT BINARY COUNTERS 
WITH 3-STATE OUTPUT REGISTERS 


SCLS039B — DECEMBER 1982 - REVISED JANUARY 1996 






@ 8-Bit Counter With Register SN54HC590A ... JOR W PACKAGE 
@ High-Current 3-State Parallel Register . SNe pe naa ERE 
Outputs Can Drive up to 15 LSTTL 


Loads 

@ Counter Has Direct Clear 

@ Package Options Include Plastic 
Small-Outline (D, DW), and Ceramic Flat 
(W) Packages, Ceramic Chip Carriers 
(FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 





description 


The 'HC590A contain an 8-bit binary counter that SN54HC590A ... FK PACKAGE 
feeds an 8-bit storage register. The storage (TOP VIEW) 

register has parallel outputs. Separate clocks are 
provided for both the binary counter and storage 
register. The binary counter features direct clear 
(CCLR) and count-enable (CCKEN) inputs. A 
ripple-carry (RCO) output is provided for 
cascading. Expansion is easily accomplished for 
two stages by connecting RCO of the first stage to 
CCKEN ofthe second stage. Cascading for larger 
count chains can be accomplished by connecting 
RCO of each stage to the counter clock (CCLK) 
input of the following stage. 


Both CCLK and the register clock (RCLK) input 
are positive-edge triggered. If both clocks are 
connected together, the counter state is always 
one count ahead of the register. Internal circuitry 
prevents clocking from the clock enable. 


The SN54HCS90A is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74HCS590A is characterized for operation from —40°C to 85°C. 











NC — No internal connection 





PRODUCTION DATA information Is current as of publication date. Copyright © 1996, Texas Instruments Incorporated 
Products conform to specifications per the terms of Texas Instruments 1} 


standard warranty. Production processing does not necessarily include EXAS 
INSTRUMENTS 
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SN54HC590A, SN74HC590A 
8-BIT BINARY COUNTERS 


WITH 3-STATE OUTPUT REGISTERS 


SCLS039B - DECEMBER 1982 ~ REVISED JANUARY 1996 


logic symbolt 


14 
13 


12 
11 


10° 


NS a1 CTR8 


(CT = 255) 24 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, DW, J, N, and W packages. 
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Qa 
QB 
Qc 
Qp 
QE 
QF 
Qq 
QH 


SN54HC590A, SN74HC590A 
8-BIT BINARY COUNTERS 
WITH 3-STATE OUTPUT REGISTERS 


SCLS039B —- DECEMBER 1982 — REVISED JANUARY 1996 
logic diagram (positive logic) 


OE 14 
RCLK —13 


















12 
CCKEN 9_ RCO 
ccik —! 
wan HET -_ 
(> 
ccitr —10 q > OR ale 
ae co ee 
pe | T _ 
Fe et el 
oe 2 
. ) 
a we 
ae 
| 
i r ) 
eee h °0 
faa 
ae 
| | F 4 
=n * 
lihiz 
| 
pee Fee i 
a El 5 
are re ve 
| 
8 a 


Pin numbers shown are for the D, DW, J, N, and W packages. 
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SN54HC590A, SN74HC590A 
8-BIT BINARY COUNTERS 
WITH 3-STATE OUTPUT REGISTERS 


SCLS039B —- DECEMBER 1982 — REVISED JANUARY 1996 


absolute maximum ratings over operating free-air temperature ranget 


Supply vollage (andes VGG> sac ote ctcin sae cree yhenccws eideg cep eecaeea pared vanes -0.5Vto7V 
Input clamp current, liq (Vj <O or Vi >Voc) (See Note 1) 2... cece cee cece ee eee eee eee +20 mA 
Output clamp current, lox (Vo <0 or Vo > Vcc) (see Note 1) «1... eee eee eee eee sie Peedi: +20 mA 
Continuous output current, lo (Vo =OtO VC) .-. eee ee ee cee eee eee teen eee eens +35 mA 
Continuous current througn Vee 0! GND 2.0.25 40. 25a eiwebwe weeds eters veh aiedwiereseaeeuete +70 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package ..................-. 1.3W 
| | DW package ............+..008. 1W 

N package .............e cece 1.1 W 

Storage temperature range, Tsig ----- eee cece e tent e eens —65°C to 150°C 


Tt Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions 


Vcc Supply voltage im 


Voc =4.5V 
Voc =6V 


SN54HC590A SN74HC590A 













| er aaa 


| r 
tt Input transition (rise and fall) time 


: ) Es a 
TA Operating free-air temperature : | 


¥ If this device is used in the threshold region (from Vj, max = 0.5 V to VijHmin = 1.5 V), there is a potential to go into the wrong state from induced 
grounding, causing double clocking. Operating with the inputs at ty = 1000 ns and Vcc = 2 V does not damage the device; however, functionally, 
the CLK inputs are not ensured while in the shift, count, or toggle operating modes. 


VIH High-level input voltage 









< 
O 
O 
i) 
nN 
< 


i.e) 
Pd 
NOTLatia 

—h 
to 
a 


VIL 


VI Input voltage | 
Vo Output voltage | 


Low-level input voltage 


< 
QO 
© 
t 
pb 
O3] 
< 


< 
QO 
O 
it 
od e 
<= 
o 
— 
0 








oO;O 


MN 
Ofolo 
<fi< 
O10 {- 
©) 10) | o 
o|o 
i<i< 
QO 1O 
© IO 
<< 








<[<i< 
© jO jO 
© JO IO 
i 
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<Jat< 
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SN54HC590A, SN74HC590A 
8-BIT BINARY COUNTERS 
WITH 3-STATE OUTPUT REGISTERS 


SCLS039B — DECEMBER 1982 — REVISED JANUARY 1996 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 






< 


lOL = 20 pA 
VOL =ViHorVi_ | RCO, loL =4mA 45 0.17 0.26 0.33 
| Qp-OH, lo. = 6 mA 07 026 a 
RCG,io.-52ma_ | a16 o26f _oa| 02 
QA-Oh, IO. = 7.8 mA 015 026| oat ~~. 
x se 


oe Mi=Vocor0 i stsi—<‘iéSOSC‘*dLSCS +0.1 +100 +1000 +1000 
iat Sant 2c mor s0s[ ol as 
| icc | Vi=Vocord, 1 eT 


2V 
Fe 






anaweren] resrcowomons [wenn Patera ae 
PARAMETER TEST CONDITIONS 
ae ae ae ae ee 
Ed 
lol =-20 0A Tasv] 44 4400 | 44 | 4a 
a 
von [Vi=Vinorvi Soopers el ae V 
a eC 
Qp-Ghlon=—78mA_| °'[saa_se | 52+ sae 
CT CT TT 
[of 038] v 
of A 
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SN54HC590A, SN74HC590A 
8-BIT BINARY COUNTERS 
WITH 3-STATE OUTPUT REGISTERS 
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timing requirements over recommended operating free-air temperature range (unless otherwise 


note 
Ta = 25°C SN54HC590A | SN74HC590A | 
MINMAX| MIN MAX[ MIN MAX 


a 











fcolock Clock frequency 


CCLK or RCLK high or low 






tw Pulse duration 






GCKEN low before CCLKT 













tsu Setup time CCLR high (inactive) before CCLKT 









CCLKT before RCLKTT 





th Hold time CCKEN low after CCLKT 





tT This setup time ensures that the register gets stable data from the counter outputs. The clocks may be tied together, in which case the register 
is one clock pulse behind the counter. 
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SN54HC590A, SN74HC590A 
8-BIT BINARY COUNTERS 
WITH 3-STATE OUTPUT REGISTERS 


SCLS039B — DECEMBER 1982 — REVISED JANUARY 1996 


switching characteristics over recommended operating free-air temperature range, Ci = 50 pF 
(unless otherwise noted) (see Figure 1) 


cs | oe eS 
TYP wax] MN MAX 
a 
2440 
80 150 225 
cout ROO sfasv[ om] 
is 26[ a8 
tPLH RCO 1828} 89 
To) 
i = 







3875 110 
ROO 


CT] a SE I 





* This parameter is not production tested for the SN54HC590A. 
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SN54HC590A, SN74HC590A 
8-BIT BINARY COUNTERS __ 
WITH 3-STATE OUTPUT REGISTERS 


SCLS039B —- DECEMBER 1982 — REVISED JANUARY 1996 


switching characteristics over recommended operating free-air temperature range, C; = 50 pF 
(unless otherwise noted) (see Figure 1) 












| 
—— [= | = -aaeeea 
| 
DT La an 
CS 
Tev] | as 
70130 165 | 
ee ROO 
RCLKT 18 = 28] 88 
CEL Tasv[ 205] 
| i i 80 125] 155 
ae: —-—o 
es 
Cavs 7s ast 
RCO 
= 
a) 
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SN54HC590A, SN74HC590A 
8-BIT BINARY COUNTERS 
WITH 3-STATE OUTPUT REGISTERS 


SCLS039B - DECEMBER 1982 — REVISED JANUARY 1996 


switching characteristics over recommended operating free-air temperature range, C,; = 150 pF 
(unless otherwise noted) (see Figure 1) 


- | SNS4HCSQOAsCd| 
heer ike 
PARAMETER (INPUT) (OUTPUT) rca 25°C UNIT 
TYP MAX 


Ta a 
a 
Cav [ 50 boo] 0 
asv[ so [0 


5] ce) TT 
Dev] ee) i, 


* This parameter is not production tested for the SNS4HCS590A. 

















switching characteristics over recommended operating free-air temperature range, Ci = 150 pF 
(unless otherwise noted) (see Figure 1) 


aT aa wr 
ss 1p 
PARAMETER (INPUT) (OUTPUT) eT a tar 25°C 
TYP ax] MIN MAX: 


2v| testo | ____ so) 





operating characteristics, T, = 25°C 


PARAMETER TEST CONDITIONS UNIT 





Cod Power dissipation capacitance | Noload =| 250| pF 
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SN54HC590A, SN74HC590A 
8-BIT BINARY COUNTERS 
WITH 3-STATE OUTPUT REGISTERS 


SCLS039B ~ DECEMBER 1982 —- REVISED JANUARY 1996 


PARAMETER MEASUREMENT INFORMATION 


S1 


" 


Test 


Point RL 


From Output 
Under Test 


CL 
(see Note A) “ak 


LOAD CIRCUIT 


——— Voc 
High-Level 
Pulse : 50% 50% 
| OV 
Low-Level | | Voc 
Pulse 50% 50% 
——— 0V 


VOLTAGE WAVEFORMS 
PULSE DURATIONS 


| —<—<—<—<—<aq_- Voc 
Input 50% K 50% 
| | ov 


le- tPLH | 


In-Phase | <]——— Vou 
Output | 50% | | me edi N. 50% 
10% | l 10% VoL 
| —>| ft | —> tf 
I+ teH. > I+ teLH 


Out-of- 20% \ 50% 


Phase | Me 10% 
Output —> <¢t 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 


eS 
v 
x 
r 


VOH 
50% 90% 


0, 
—> ft 


NOTES: C, includes probe and test-fixture capacitance. 






FPARAMETER | Fu | Gi | si | s2_ 


50 pF 
or 
150 pF 
Reference 50% —— Vee 
Input | 
OV 







VOLTAGE WAVEFORMS 
SETUP AND HOLD AND INPUT RISE AND FALL TIMES 


Output 
Control er ‘ Vec 
(Low-Level 50% 50% 
Enabling) f§  +- ~~ ov 


tpz_ —¢—_» /¢<—>- tpLz 


Output | = Voc, | =Vec 

Waveform 1 | 50% | | 
0, 
(See Note B) | 10%__ Vo, 
tPZH ca aaa | 

Output l ~~ — VOH 
Waveform 2 50% | wii 
(See Note B) | | =0V 

\¢——+- tpHz 
VOLTAGE WAVEFORMS 


ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 


Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, t, = 6 ns, t¢ = 6 ns. 


. The outputs are measured one at a time with one input transition per measuremeni. 


. tp_z and tpyz are the same as tgjs. 
. tpzi_ and tpZ} are the same as ten. 
- tPLH and tpH_ are the same as tpg. 


A. 
B. 
Cc 
D. For clock inputs, fmax is measured when the input duty cycle is 50%. 
E 
F 
G 
H 


Figure 1. Load Circuit and Voltage Waveforms 
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8-BIT SHIFT REGISTERS 
WITH OUTPUT REGISTERS 


SCLS040A —- DECEMBER 1982 — REVISED JANUARY 1996 






@ 8-Bit Serial-In, Parallel-Out Shift SN54HC594 ... JOR W PACKAGE 
Registers With Storage SN74HC594 ... D OR N PACKAGE 
(TOP VIEW) 


@ Independent Direct Overriding Clears 
on Shift and Storage Registers 

@ independent Clocks for Both Shift and 
Storage Registers 

@® High-Current Outputs Can Drive up to 
15 LSTTL Loads 

@ Package Options Include Plastic 
Small-Outline (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), 
and Standard Plastic (N) and Ceramic 


(J) 300-mil DIPs SN54HC594 .... FK PACKAGE 
(TOP VIEW) 





description 


The ’HC594 contain an 8-bit serial-in, parallel-out 
shift register that feeds an 8-bit D-type storage 
register. Separate clocks and direct overriding 
clear (RCLR, SRCLR) inputs are provided on both 
the shift and storage registers. A serial (Q}y) 
output is provided for cascading purposes. 


Both the shift register (RCLK) and storage register 
(SRCLK) clocks are positive edge triggered. If 
both clocks are connected together, the shift 
register is always one count pulse ahead of the 
storage register. 











NC — No internal connection 


The parallel (Qa—Qy) outputs have high-current 
capability. Qu is a standard output. 


The SN54HC594 is characterized for operation over the full military temperature range of —55°C to 125°C. The 
SN74HC594 is characterized for operation from —40°C to 85°C. 





UNLESS OTHERWISE NOTED this document contains PRODUCTION Copyright © 1996, Texas Instruments Incorporated 


DATA intormation current as of ublication date, Products conform to v3 
specifications per rms of Texas Instruments standard warranty. TEXAS 


Honnriacl processing does not necessarily include testing of all 
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SN54HC594, SN74HC594 


8-BIT SHIFT REGISTERS 
WITH OUTPUT REGISTERS | 
SCLS040A —- DECEMBER 1982 — REVISED JANUARY 1996 
logic symbolt 
_ «483 
RCLR —> 
RCLK 
_ 10 
SRCLR —— 
SRCLK 
14 
SER 





t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 
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OInNToOlalA |o;n |] — 


Qa 
QB 
Qc 
Qp 
QE 
QF 
Qcg 
QH 
QH’ 


SN54HC594, SN74HC594 
8-BIT SHIFT REGISTERS 
WITH OUTPUT REGISTERS 


SCLS040A - DECEMBER 1982 - REVISED JANUARY 1996 


logic diagram (positive logic) 


ACLR 13 q> A 

RCLK Lr be O 
SRCLR ” a O 
SRCLK —" re 


SER 
Qa 


VV 


a 
» 
PP 
V 


= 


Qc 


Qp 


a 
x 
FP 
V 


V 


QF 


V 


Q6 


F 
VV 


C) . 
S 
B.S 
© 
mi 


Pin numbers shown are for the D, J, N, and W packages. 
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SN54HC594, SN74HC594 
8-BIT SHIFT REGISTERS 
WITH OUTPUT REGISTERS 


SCLS040A - DECEMBER 1982 — REVISED JANUARY 1996 
absolute maximum ratings over operating free-air temperature rangeT 


Supply voltage FANG V CG switer ca hake eine aw Reval ester nhs caew aise he eeetendes —-0.5Vto7V 


Input clamp current, liq (Vj <0 or Vj>Voc) (See Note 1)... cece cece cece eee eeee +20 mA 
Output clamp current, lox (Vo <0 or Vo> Vcc) (See Note 1) 6... kee eee eee eee ee eee eens +20 mA 
Continuous output current, lo (Vo =OtO Voc) .....- eee eee eee eee eee eee Beeuneene DNase deaee +35 mA 
Continuous current through Voc or GND .... 2... ccc cee eee eee eee nenees +70 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package ..................5. 1.3 W 

| N package ..............e eee 1.1W 
Storage temperature range, Tstg ...-.-.+----- bite tee tag act Ge Ecianila wenaiew meee es Weed ~65°C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions | 


SN54HC594_ SN74HC594__ 
[MIN NOM MAX wi 


Voc __ Supply voltage ee) ee) 


VIH High-level input voltage 


VIL Low-level input voltage 


Vv Input voltage 
Vo. Output voltage 


Input transition (rise and fall) time 





| Voc =6V 0 400 0 400 
TA Operating free-air temperature ; —55 125 —40 85 
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electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
UNIT 


PARAMETER TEST CONDITIONS 
MIN TYP _MAX| MIN MAX] MIN MAX 


996 
lon = -20 uA 444.490 
oe 
Vi= Vin oF Vi v 
[On-OH, lon=—6mA 
| 64868 5.4 
an eee 5.48 5.8 






























tap 

agp a . acon 

lOL = 20 HA ru 

Vi=ViHOrViL [QHyloL=4mA | oy . V 

QHy, loL = 5.2 mA 4 a) 

[Qa-QH, Io =7.8mA eager Qa-CHlon=7.8mA | | 050.26] 40.88 | 
Pu MeVccoro nape ef eb 
[oz |Vo=VocroSS—~S sv] os] OC 
| icc | Mi=zVocor, io-0 | tc 0 





2V 
a ee x) ee) ee) 
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cated requirements over recommended operating free-air temperature range (unless otherwise 
note 


folock Clock frequency 


MTN 
oa 


tw Pulse duration 


_ 


—_ 
NMOT2TN 
ie) 


SER before SRCLKT 


© 


NO 
NO 


SRCLKT before RCLKTT 


o 
WOlLaoT?to 


tsu Setup time SRCLR low before RCLKT 


NO 
jo) 


EP 
is eas 
ae OES 
BE 
bi 
8 
—_ 

af a7 — — —a 
© —_ — — 


oO 





| SRCLR high (inactive) before SRCLKT 
RCLR high (inactive) before SRCLKT 


Hold time, SER after SRCLKT 





t This setup time ensures the output register sees stable data from the shift-register outputs. The clocks may be tied together, in which case the 
output register is one clock pulse behind the shift register. 
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switching characteristics over recommended operating free-air temperature range, Ci = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM TO Ta = 25°C SN54HC594 | SN74HC594 
PARAMETER UNIT 
jrarawerer | gnu) | _outtun MIN TYP_MAX[ MIN MAX] MIN MAX! 
H 













PavE se |e | « 
imax 2585 20) (Me 














50 150 
RCLK On-O4 
| 50 150 
SROTR ay 2 
aL 50.125] 
FOUR Qn-OH 
38 75 


pf 


switching characteristics over recommended operating free-air temperature range, Cy, = 150 pF 
(unless otherwise noted) (see Figure 1) 


FROM TO 
PARAMETER | (INPUT) (OUTPUT) Veo | 


operating characteristics, Ta = 25°C 
| PARAMETER ‘TEST CONDITIONS 


Ta = 25°C SN54HC594 SN74HC594 UNIT 
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PARAMETER MEASUREMENT INFORMATION 


an — —— Vee 
High revel | 50% 50% 
| | Nene 


Pulse 
_ From Output Test 
Under Test Point ja tw — 
T a Note A) Low-Level | . ae 
ss Siete 50% - 50% 
= Pulse —_—— OV 
LOAD CIRCUIT VOLTAGE WAVEFORMS 
PULSE DURATIONS 
ge aa aa Vec 
input 50% 50% 
| | OV 
le trLH > le tpHL > 
enon, : Suey 
Reference 50% cc Bp ecotd | shai | ; 90% 90% | ee OH 
Input | a utput 10% | 10% y 
: OL 
| —>| —t ke— ts 
l¢- tsy PH— th — r | _» 
es yee + (PHL ae I¢ tpLH —> ; 
Data | Ete OH 
10% | | | 10% OV Output | 10% 10% {2 VOL 
—> et —>| +t > et Sm et 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 


SETUP AND HOLD AND INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 
NOTES: A. Cy, includes probe and test-fixture capacitance. 

B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 6 ns, tf = 6 ns. 
For clock inputs, fmax is measured when the input duty cycle is 50%. 
The outputs are measured one at a time with one input transition per measurement. 
tPLH and tpH are the same as tpg. 


moo 


Figure 1. Load Circuit and Voltage Waveforms 
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@ §8-Bit Serial-in, Parallel-Out Shift - SN54HC595... J OR W PACKAGE 
@ High-Current 3-State Outputs Can Drive baldaidaa aes ty fern 


up to 15 LSTTL Loads 

@ Shift Register Has Direct Clear 

@ Package Options Include Plastic 
Small-Outline (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), 
and Standard Plastic (N) and Ceramic 
(J) 300-mil DIPs 


description 





The ’HC595 contain an 8-bit serial-in, parallel-out | 
shift register that feeds an 8-bit D-type storage SN54HC595 .. . FK PACKAGE 
register. The storage register has parallel 3-state (TOP VIEW) 
outputs. Separate clocks are provided for both the 
shift and storage register. The shift register has a 
direct overriding clear (SRCLR) input, serial 
(SER) input, and serial outputs for cascading. 





Both the shift register (RCLK) and storage register 
(SRCLK) clocks are positive-edge triggered. If 
both clocks are connected together, the shift 
register is always one clock pulse ahead of the 
storage register. 


The SN54HC595 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HC595 is characterized for 








operation from —40°C to 85°C. NC — No internal connection 
PRODUCTION DATA Information is current 28 of publication date. Copyright © 1996, Texas Instruments Incorporated 
Products conform to specifications per the terms of Texas instruments 1} 
standard warranty. Production processing does net necessarily include 
testing of all parameters. ; U ( EXAS 
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logic symbolt 


OE 
RCLK 


SRCLR 
SRCLK 


SER 


13 
12 


10 
11 


14 





t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 
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logic diagram (positive logic) 


ae 13 {> 
rcik —!2 i 0 
SRCLR be <> O 
sracik —! b- C 


~” 
mi 
wa 
— 
> 
fl 
ey 
Lal 
a 


= 













a 
ne 
C ) 

( ) 
hal 

& 


7 


2 
He PT ts “ 
C) 
[= i a Se 3 
pce | | $¢—da P—d > QD 
ae: PT Eee | “— Qe 


tite 


F 
hilt 
C) 
® 
WV, 
N 
2 


ncn 





is: 
O be 9 oH 
Pin numbers shown are for the D, J, N, and W packages. 
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absolute maximum ratings over operating free-air temperature ranget | 


Supply voltage range, Veo... cece cece cc cece tence cece eee ennneeeeteenes ee —-0.5Vto7V 
Input clamp current, liq (Vj <0 or Vi>Voc) (See Note 1) 2... cece cece cece eee eaes +20 mA 
Output clamp current, lox (Vo <0 or Vo > Vec) (see Note 1) ................ Pee re +20 mA 
Continuous output current, Io (Vo =OtO Voc) ...- cece eee eee eee e cence een eee eeeenees +35 mA 
Continuous current through Voc Or GND ....... 2 eee cence eee eee nent teen enenene +70 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package .................05. 1.3W 

N package ................208. 1.1W 
Storage temperature range, Tgtg .----- ee eee eee tee e eee ee eet e etna -—65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions 


[ sNeaHcs9s | _ SN74HC505 
[MIN NOM MAX| MIN NOM MAX] ~~ 


High-level input voltage 










VIH 


Low-level input voltage 






VIL 






ce AS a SO me AA AE 
Co a PCO Se MS 
oc=45vf 0s] 0 500 


¥ |f this device is used in the threshold region (from Vj,_max = 0.5 V to ViHmin = 1.5 V), there is a potential to go into the wrong state from induced 
grounding, causing double clocking. Operating with the inputs at tt = 1000 ns and Vcc = 2 V does not damage the device; however, functionally, 
the CLK inputs are not ensured while in the shift, count, or toggle operating modes. 














tt Input transition (rise and fall) time 
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electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
PARAMETER | TEsrconpmons CONDITIONS — cab | SN54HC595 | SN74HC595 UNIT 
Te WAR] WN _WAK[ WN NA 


sv[ sa ese [88 [88 

Ae cc 
[on-Oy.ton=-6ma_| *°’ [35843 [a7 +t ae 
CaS eg a 


[On-Ou. ion=-7.8ma | °’ [saa 58 +) 62 it sae 


Pav| ee as [asf ar 
lOL = 20 HA 
~evp 0001 orf ont oa 
VOL =VIHOrVIL [QH,IoL=4mA 017 026} ___oa} 088 V 









45V 
Cece a7 0.26 
fanton=52maA__| a16 026] 04f 088. 


QA-Oh, OL = 7.8m a16 026] oa 098 
[Pe voo ero 


[oz [vo= Vecors 1 ae eee oe 
oss Yoo or et 


. max 
to6 V 
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timing requirements over recommended operating free-air temperature range (unless otherwise 


note | 
Ta=25°C | SN54HC595 | SN74HC595 
[MIN MAX] MIN MAX| MIN MAX] 





fclock Clock frequency 

SRCLK or RCLK high or low 
tw Pulse duration | 

SER before SRCLKT 

SRCLKT before RCLKTT 
tsu Setup time 

SRCLR low before RCLKT 


SRCLR high (inactive) before SRCLKT 


Hold time, SER after SRCLKT 





T This setup time ensures the output register sees stable data from the shift-register outputs. The clocks may be tied together, in which case the 
output register is one clock pulse behind the shift register. 
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switching characteristics over recommended operating free-air temperature range, C, = 50 pF 
(unless otherwise noted) (see he 1) 


FROM Ta = 25°C | SN54HC595 | SN74HC595 
rarawereR | owen | outrun ee ee 


| 2 
P45 V | 
p45 V | 


RCLK Qa-GH 
a 


IPHL SACI 
30 
42200 

tdis Qa-QH 


Qp-QH 
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switching characteristics over recommended operating free-air temperature range, C; = 150 pF 
(unless otherwise noted) (see Figure 1) 


[__Ta=25°C | SNS4HC505 | SN74HC5O5_ 
ad eae ee ae 
rav]_60 200] ~—-s00f_~—~=S=«8O. 
Po [i [~~ eee 
rev] 19 34 sat] —Sss=i 
-2v]|70 200, ~~-208| =a 
= [= Te 
os ff 


operating characteristics, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 
Coc Power dissipation capacitance — 
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PARAMETER MEASUREMENT INFORMATION 


$1 


\ 


From Output RL 


Under Test 
CL 
(see Note A) a. 


LOAD CIRCUIT 


———— Vee 
High-Level 
Pulse : 50% | 50% sce 
4 
Low-Level | | Voc 
Pulse 50% 50% ov 


VOLTAGE WAVEFORMS 
PULSE DURATIONS 


In-Phase _| ——— VoH 
l 50% 4 ie 90% N 50% 
Output 410% A 
fo | | 10% VoL 
tf 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 


NOTES: C,_ includes probe and test-fixture capacitance. 


. tp_z and tpy7 are the same as tgs. 
. tpz_ and tpzp are the same as ten. 


A. 
B. 
C 
D. 
E 
F 
G 
H. tp_H and tpp_ are the same as tpg. 





PARAMETER| RL | cL | Si | s2__ 
fat. ae ise Teel 
| Open _ 


et 







Reference 50% ——Vec 
Input l ay 


| 
Jaeeoay 
Da | cc 
Input 50% | 90% 90% N 50% 
10% | 1 Ne 10% 9 y 
| | 
—> ft —>| ff 
VOLTAGE WAVEFORMS 


SETUP AND HOLD AND INPUT RISE AND FALL TIMES 


Output 


Vec 
rocanme, 4 50% 50% 
Enabling) #86 -. ov 


leo tpLz 


| 
tpZL “+ 


Output =Veo | =Voc 
Waveform 1 | 50% | | 
(See Note B) | 10% __ Vo. 

tpZH Bias | 

Output | 90%  YOH 
Waveform 2 50% | oe 
(See Note B) | | =0V 

l¢ Pt tpHz 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 


Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, t; = 6 ns, tf = 6 ns. 

For clock inputs, fmax is measured when the input duty cycle is 50%. 

. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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@ Lock Bus-Latch Capability SN54HC623... JOR W PACKAGE 
®@ True Logic SN74HC623 an N PACKAGE 


@ High-Current 3-State Outputs Can Drive 
up to 15 LSTTL Loads 


@ Package Options Include Plastic 
Small-Outline (DW) and Ceramic Flat 
(W) Packages, Ceramic Chip Carriers 
(FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs | 


description 


These octal bus transceivers are designed for 
asynchronous two-way communication between 
data buses. The control-function implementation 


allows for maximum flexibility in timing. SN54HC623.... FK PACKAGE 
(TOP VIEW) 





The 'HC623 allow data transmission from the 
A bus to the B bus or from the B bus to the A bus, 
depending upon the logic levels at the 
output-enable (OEAB and OEBA) inputs. 


OEAB and OEBA disable the device so that the 
buses are effectively isolated. The dual-enable 
configuration gives the transceivers the capability 
to store data by simultaneously enabling OEAB 
and OEBA. Each output reinforces its input in this 
transceiver configuration. When both OEAB and 
OEBA are enabled and all other data sources to 
the two sets of bus lines are in the high-impedance 
state, both sets of bus lines (16 total) remain at 
their last states. The 8-bit codes appearing on the 
two sets of buses are identical. 


The SN54HC623 is characterized for operation over the full military temperature range of —55°C to 125°C. The 
SN74HC623 is characterized for operation from —40°C to 85°C. 








FUNCTION TABLE 


B data to A bus 


A data to B bus 
Isolation 


B data to A bus, 
A data to B bus 
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peereee vm (Je 
OEBA : a 
OEAB 
2 18 


logic symbolt 


- co ee ae a 
a2 maa B2 
4 16 
5 15 
a4 — ead B4 
7 13 

ol 9 11 


tT This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 


logic diagram (positive logic) 


OEBA —© 
1 
OEAB 
at — 8 Bt 


To Seven Other Transceivers 


absolute maximum ratings over operating free-air temperature ranget 


Supply voliage:range: VEG -ziscetewee et sina eves ches ew cae ee bnew hs Ceheees caer etee es -0.5Vto7V 
Input clamp current, liq (Vj <0 or Vj > Voc) (See Note 1)... eee cece eee ee eee e eens +20 mA 
Output clamp current, lox (Vo <0 or Vo > Vac) (See Note 1) 2. cece cece eee eee +20 mA 
Continuous output current, Io (Vo =O tO Voc) .... eee cee eee eect eees +35 MA 
Continuous current through Voc Or GND ... 6. e eee een eee eee eee eens +70 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DW package .................. 1.6W 

N package ................008- 1.3W 
Storage temperature range, Tgtg ...-.-- ee eee eee ee eect eee eee e eee e tere e eens —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions 


[ SNsaHicezs | __ SN7aHCe23 
[MIN NOM MAX] ~~ 


VCC Supply voltage 


VIH High-level input voltage 


VIL Low-level input voltage 


V| Input voltage 
Vo Output voltage 


Input transition (rise and fall) time 


TA Operating free-air temperature 





electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


SN54HC623 | SN74HC623 
PARAMETER TEST CONDITIONS 
MIN TYP_WAX| MIN WAX| MIN WAX 


1.9 1.096 
lo =-20 HA 14498 
VoH Vi= Vin ori a 












39843 
ee 5.48 5.8 


loL = 20 HA 0. 
VoL Vi= VI oF VIL Fe _0. 


OEAB or = 
Te OEBA Vi = Vcc or 0 +0.1 +100 


eo ae a 


OEAB or 
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switching characteristics over recommended operating free-air temperature range, C; = 50 pF 
(unless otherwise noted) (see Figure 9 











= ae [Ta 256] SNeatoe25 | SN7AHC623 
ene 1 a a aL 
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ava 
[ev] swe] af sie 
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switching characteristics over recommended operating free-air temperature range, C, = 150 pF 
(unless otherwise noted) (see Figure 1) 


TEST CONDITIONS 





Cog Power dissipation capacitance per transceiver | 
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PARAMETER MEASUREMENT INFORMATION 


S1 


Test 
From Output Point =RL 
Under ae 
(see Note Z mi % S2 
LOAD CIRCUIT 








et | en 
VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES 
Soe Sa ee ey ne ee Vcc Output Vcc 
Input 50% 50% Control 50% 50% 
| | ov (Low-Level | 
le tery le trey. cat: a See aa as 
[ee oe : tPZL same ee PLZ 
In-Phase | | 0 Ps So SOW Output = Voc =Vcc 
Output | ‘ ox | =e | aca sy 7 Waveform 1 
a | | | “VoL (See Note B) VoL 
| —> tr | —p> e—t | 
I tPHL a4 I+ tL a (PZH +> | 
OH Output a. YOH 
Out-of- oa PR eee. od | ss Waveform 2 50% | ais 
Sa | : —-t+——VoL (See Note B) | | ~OV 
a a ak a a —> \¢-& ¢——+- tpHz 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 


PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 


NOTES: A. Cy includes probe and test-fixture capacitance. 


ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 


. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 


characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 6 ns, tf = 


. tp_z and tpyz are the same as tgjs. 
. tpzi and tpzp are the same as ten. 
. tPLH and tpH_ are the same as tpg. 


A 

B 

C 

6 ns. 

D. The outputs are measured one at a time with one input transition per measurement. 
E 

F 

G 


Figure 1. Load Circuit and Voltage Waveforms 
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Inputs Are TTL-Voltage Compatible SN54HCT623... JOR W PACKAGE 
SN74HCT623... DW OR N PACKAGE 


True Logic 


High-Current 3-State Outputs Can Drive 
up to 15 LSTTL Loads 


Package Options Include Plastic 
Small-Outline (DW) and Ceramic Flat 
(W) Packages, Ceramic Chip Carriers 
(FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 


description 





These octal bus transceivers are designed for 
asynchronous two-way communication between 
data buses. The control-function implementation 
allows for maximum flexibility in timing. 


SN54HCT623...FK PACKAGE 
(TOP VIEW) 


The ’HCT623 allow data transmission from the 
A bus to the B bus or from the B bus to the A bus, 
depending upon the logic levels at the 
output-enable (OEAB and OEBA) inputs. 


The output-enable inputs disable the device so 
that the buses are effectively isolated. The 
dual-enable configuration gives the transceivers 
the capability to store data by simultaneously 
enabling OEAB and OEBA. Each _ output 
reinforces its input in this transceiver 
configuration. When both OEAB and OEBA are 
enabled and all other data sources to the two sets 
of bus lines are in the high-impedance state, both 
sets of bus lines (16 total) remain at their last 
states. The 8-bit codes appearing on the two sets 
of buses are identical. 


The SN54HCT623 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74HCT623 is characterized for operation from —40°C to 85°C. 














FUNCTION TABLE 


OPERATION 


B data to A bus 


A data to B bus 
Isolation 


B data to A bus, 
A data to B bus 
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aes 19 
_OEBA ; 
OEAB 
18 


logic symbolt 


Al B1 
28 eer oe 

az — ee ~ B2 

ays a ON as care 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 


logic diagram (positive logic) 


Epa —!2 
1 
OEAB 
Ar — 18 Bt 


To Seven Other Transceivers 


absolute maximum ratings over operating free-air temperature ranget 


SUDDIy VOlAge Tange; VEOC> seeds she wetaneswase vend nie sins elie eee ees bdawsane eens —0.5Vto7V 
Input clamp current, lj (Vj <0 or Vi > Voc) (See Note 1) 21... eee eee teen eee +20 mA 
Output clamp current, Iox (Vo <0 or Vo > Voc) (See Note 1) 20... cece eee eee e cece eee +20 mA 
Continuous output current, lo (VE =O tO Voc) -.----- cece c cee c eee e eee c ete centeneeseneees +35 mA 
Continuous current through Voc Or GND ....... ccc cece cece eee e een e nent ete t eee ene enes +70 mA 
Maximum power elepatlon at Ta = 55°C (in still air) (see Note 2): DW package .................. 1.6 W 

N package .............eceeeee 1.3 W 
Storage temperature range, Tgtg .--- eee e eee eect eect eee e tee t eee t ete eeeeer ss “65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions 


SN54HCT623 SN74HCT623 
[MIN NOM MAX| MIN NOM MAX] —~ 














Supply voltage 
1h High-level input voltage 
| VIL Low-level input voltage 
Vy Input voltage 
Vo Output voltage 



















pith transition ue and fall) time 


electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 


AS 25°C SN54HCT623 | SN74HCT623 
PARAMETER TEST CONDITIONS Vcc TYP MAX [sana | _A 


fons ao 144.409 
Vy = Vip or Vit 4.5V 

39843 

oor on] P| 
Vi = ViH or VIL fol = 20 WA as 

ioL = 6 mA 047 026 1 


OEAB or 


Vo = Voc or GND oo eT 
fico i= Vecor0, 1] ans & 


One input at 0.5 V or 2.4 7 
OEAB or 4.5V 
OEBA to 5.5 V 


T This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or VCC: 


























switching characteristics over recommended operating free-air temperature range, C,_ = 50 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER FROM TO Ta = 25°C SN54HCT623 | SN74HCT623 UNIT 
qnpuT) | __ (outrun MIN TYP_MAX| MIN MAX] MIN MAX. 
ie ee ee 
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switching characteristics over recommended operating free-air temperature range, C,_ = 150 pF 
(unless otherwise noted) (see Figure 1) 


FROM TO Ta = 25°C SN54HCT623 | SN74HCT623 
PARAMETER 
| arawerer |e (ouTPuT) MIN, TYP WAX] MIN MAX] MIN MAX] 
Ae 


ais 2 Ce | 2 
ce a 


operating characteristics, Ta = 25°C 


PARAMETER | TEST CONDITIONS UNIT 
Coc Power dissipation capacitance per transceiver 
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PARAMETER MEASUREMENT INFORMATION 


= Voc 


Test S1 fii Open | Closed 
From Output rome: AL ae 150 pF 
(sve Note A) ii s2 
— 50 nig 
= Open Open 
180 OF 
LOAD CIRCUIT 





parameter | RL | c. | St_| S2_ 









ati OGY 
Input y3y fj 27V 27V N13 
osv fl BV oy 


| 
—> \¢— tr —> <tr 
VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES 
—— 3V Output 
3V 
Input 1.3V 1.3V _ Control 4.3V 1.3V 
| | —— OV (Low-Level ! OV 
| + le Enabling) ' SC 
tpLH —> tpH. > 
j< 'PLH | [PHL | , tpzL < l¢—o- tPLZ 
in-Phase | lA 90% 90% Kl OH Output | -==VCC 
Output 15a V ! | | nage ? Waveform 1 | 1.3V | | - 
OL (See Note B) O% vy 
| —> «tr | —> et | OL 
Pane I* tPHL Ef I+ tpLH —>| : tpZH or | 
UOT OH eee 
Phase 90% NK 1.3V 13V 7, 90% Output l ) 90%  YOH 
Output 10% 10% Waveform 2 1.3V 
(See Note B) 0 
—> «tf —> r \¢—_—-P- tpHz 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 


PROPAGATION DELAY AND OUTPUT RISE AND FALL TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 


NOTES: A. Cy includes probe and test-fixture capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 6 ns, tf = 6 ns. 

. The outputs are measured one at a time with one input transition per measurement. 

. tp_z and tp}4z are the same as tgjs. 

. tpz, and tpZp are the same as ten. 

. tPLH and tpH_ are the same as tpg. 


Q-nmo O 


Figure 1. Load Circuit and Voltage Waveforms 
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@ inverting Logic SN54HC640.. . JOR W PACKAGE 
@ High-Current 3-State Outputs Can Drive sei tareedy Biahetin PACKAGE 
up to 15 LSTTL Loads 


@ Package Options Include Plastic 
Small-Outline (DW) and Ceramic Flat 
(W) Packages, Ceramic Chip Carriers 
(FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 


description 


These octal bus transceivers are designed for 
asynchronous two-way communication between 
data buses. These devices transmit data from the 
A bus to the B bus or from the B bus to the A bus, 
depending upon the level at the direction-control SNS54HC640 ... FK PACKAGE 
(DIR) input. The output-enable (OE) input can be (TOP VIEW) 

used to disable the device so the buses are 
effectively isolated. 


The SN54HC640 is characterized for operation 
over the full military temperature range of —55°C 
to 125°C. The SN74HC640 is characterized for 
operation from —40°C to 85°C. 





FUNCTION TABLE 


INPUTS 
(oe or | es 


B data to A bus 
A data to B bus 
Isolation 
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logic symbolt 


DIR 3 EN1 [BA] 
3 EN2 [AB] 





Al ae 
A2 
A3 
A4 
A5 
A6 
A7 
A8& 


eee 


OlOInl oO] a] ® ] @ 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 


logic diagram (positive logic) 





To Seven Other Transceivers 
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absolute maximum ratings over operating free-air temperature ranget 


SUDDIY VOllade TanOG: VCE wes deovttewceivowtasacec seas buncu ate densi eta gaan Se —0.5Vto7V 
Input clamp current, liq (Vj <OorV;>Voc) (See Note 1) 6... ec cee cece eect teenies +20 mA 
Output clamp current, lox (Vo <0 or Vo > Voc) (See Note 1)... ek eee cece eee +20 mA 
Continuous output current, lo (Vo =OtO VCC) ... ee eee eee eee eee cece bette eeeees +35 MA 
Continuous current through Voc Or GND ......... 0. eee eee eet e eee nenees +70 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DW package .................. 1.6W 

N package .................04. 1.3 W 
Storage temperature range, Tstg .---- eee eect eee eee ete teeta —65°C to 150°C 


tT Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions 


| SN54HC640 SN74HC640 
[MIN NOM MAX| MIN NOM MAX] 


V 
Wocs2v +f oC SC~«t 
Woo=4sv fo tas[o0 a5} v 
Woc=4sv | 0 sof 0 00, 









VIH High-level input voltage 















i] 


VIL Low-level input voltage 





© 










OTe 






© 











oO 


Input transition (rise and fall) time 






oO 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise bichass 


=A 25°C SN54HC640 | SN74HC640 | 
PARAMETER TEST CONDITIONS UNIT 
ita ae a 
2 Pew 


EC 
ion=-20ua | asv] 4a acon | aa | aa 
[ev] s0 sm0 [59 | 59 
fion=-6ma_[ asv[ ase 4a | a7 +t sae 
fou=—roma [ev [sas 5862 s8 


[av] 0002 or] ont 
- loL = 20 pA — at 0.001 —O.1 7 eT 
Vo. i= Vor Vi 0001 0. [a 















VOH V| = VIH or VIL 


iOL=6 mA 017 028 ae se 


ioL=78ma | 6v] 018 0.26 
|) | DIRor OE | Vj= Voc ord +0.1 +100 +1000 +1000 | 


a a eT A ke 
eS ELC AS A] a) AT 
5 a CTT a EI NO 


switching characteristics over recommended operating free-air temperature range, C, = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM TO 
PARAMETER (NPUT) (OUTPUT) 


AorB BorA 














> 
<| 


ee 
1 


4 


AorB 


am 
oo er) 
<fp<p<cy 






AorB 45 







Dee ook oe me 
<[<j[<cji< 


6 
9 
noe [asp 

sv[ 6 10] 
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switching characteristics over recommended operating free-air temperature range, C,. = 150 pF 


(unless otherwise noted) (see Figure 1) 


FROM TO 
PARAMETER (INPUT) (OUTPUT) MIN TYP MAX] MIN MAX| 





NO 
< 








Min MAX 

ee) a) 

Acre nS] a a) 1 
1 A) 7 HE 
asym 

Cev[p 23 sf eof 6s 

Cav[ sao] asf as 

CE) a 

ev] 13 se) 3] asi 





operating characteristics, Ta = 25°C 





PARAMETER TEST CONDITIONS UNIT 
Coc Power dissipation capacitance per transceiver | Noload =| 40 | opr 
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PARAMETER MEASUREMENT INFORMATION 


— Voc 
I PARAMETER nat tae tae toe 
or 








Test 
From Output Point RL “te 150 pF 
(see Note a fi me ae EE 
— 50 a 
LOAD CIRCUIT 
i Voc 
| | OV 
+ tPLH ” le tPHL * 
In-Phase_ | 9 —x-|— — — VOH 
Output | 50% | 90% | 90% N_ 50% 
10% l l | 10% VoL 
| —>| —t | —»> et Output Voc 
I+ tpH. —> I+ tPLy > one Saul ae 
| Von _ (Low-Level ° ° 
Out-of-Phase wool 50% 50% 7 90% Enabling) | Nef a me OV 
te) 0, 
Output | 10% 10% +——VoL tpzL “<—_> ¢—+- tpLz 
—> «<tr mae Ve ae Output } = Veo, | =Vcoc 
VOLTAGE WAVEFORMS baht a one an 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES = (SeeNoteB) —"— VOL 
tpZH ere | 
| ——-— Vec Out — — Vf 
put OH 
Input 1d | ae ue eo Waveform 2 , 50% | oe 
- ) | | =OV (See Note B) | | =OV 
—> et | et ¢——>+- tpHz 
VOLTAGE WAVEFORM VOLTAGE WAVEFORMS 
INPUT RISE AND FALL TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 
NOTES: A. Ct includes probe and test-fixture capacitance. 


B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 6 ns, t¢ = 6 ns. 

. The outputs are measured one at a time with one input transition per measurement. 

. tp_z and tppz are the same as tgjs. 

. tpzi_ and tpzp are the same as ten. 

. tPLH and tpH_ are the same as tpg. 


Qnmo @) 


Figure 1. Load Circuit and Voltage Waveforms 
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@ True Logic SN54HC645.... JOR W PACKAGE 
@® High-Current 3-State Outputs Can Drive panes PME: Ree 
up to 15 LSTTL Loads 


@ Package Options Include Plastic 
Smail-Outline (DW) and Ceramic Flat 
(W) Packages, Ceramic Chip Carriers 
(FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 


description 


These octal bus transceivers are designed for 
asynchronous two-way communication between 
data buses. These devices transmit data from the 
A bus to the B bus or from the B bus to the A bus, 
depending upon the level at the direction-control SN54HC645 ... FK PACKAGE 
(DIR) input. The output-enable (OE) input can be (TOP VIEW) 

used to disable the device so the buses are 


effectively isolated. 


The SN54HC645 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HC645 is characterized for 
operation from —40°C to 85°C. 





FUNCTION TABLE 


INPUTS 


B data to A bus 
A data to B bus 
Isolation 
















\ 
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logic symbolt 


3 EN1 [BA] 


3 EN2 [AB] 





A1 ear 
A2 
A3 
A4 
A5 
A6 
A7 
A8& 


OldOInia;l a; sh |i @ 


Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 


logic diagram (positive logic) 





To Seven Other Transceivers 
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absolute maximum ratings over operating free-air temperature ranget 


Supply Voltage Tange: VGC. casa ccadetwiieonss Wid deere tetas estate eee eaew eee eas -0.5Vto7V 
Input clamp current, liq (Vj <0 or Vij >Voc) (See Note 1) 01... cece eee eee eee eee eee +20 mA 
Output clamp current, lox (Vo <0 or Vo > Voc) (see Note 1) 6... eee eee eee eee eee ee +20 mA 
Continuous output current, Io (Vo =OtO VCC) .. eee e cece eect eect e eee teen eee eens eeeenee +35 mA 
Continuous current through Voc Or GND ......... cee ccc cee eee eee eeeeeeee +70 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DW package .................. 1.6W 

N package .................05. 1.3W 
Storage temperature range, Tstg -- 2+. eee e eee cee eect e eet t eee eee eens —65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions 


=< SN74HC645 
[MIN NOM MAX| MIN NOM MAX] ~” 


[Voc Suppyvotage——SOSC=—“*~—S*~“‘“‘*S*S~C‘~<‘<;7CS; Sid fe ol 


High-level input voltage 













VIH 








VIL 


a = Ce 
voo=45V [| 0s 0 500, 


Low-level input voltage 














Input transition (rise and fall) time 
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VOH Vi = ViH or VIL 












electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 
[rwien [vesreoonom [veo [aie wa aera 
PARAMETER TEST CONDITIONS 
[MIN TYP__MAX| MIN MAX| MIN MAX, ca 
[avi 19 toe dT te SCT 18 
lon=-20ua [ 45v[ 44 4400 | a4 | 44 | 
[ev 50 500 | s9 | s9 | v 
fon=-6ma__[ 45v[ 308 4s | a7 —s«| sea 
flon=-78ma | 6v| sas 5a | 52 | 634 
~ [__av[ 0002 oaf ot] Ci 
loL= 20 nA 
Vou V1= Vin or Vib [ev[ ort] CTC] 
fou=sma_ | 45vi soa? ome] oa] 8S 
fi [DIRorOE |Vi=voooro—SSCSC~C*é‘“‘i*YCSCS*«sT_st0{ —z1000 ~—=t 100m 
Foc __‘|[vi=Vocora, o-0 | ev| ~~ eit ——teot~——SCS |‘ 
fo Joes [evista 
switching characteristics over recommended operating free-air temperature range, C, = 50 pF 
(unless otherwise noted) (see Figure 1) , 
FROM TO [Ta=256 | SNS#HG645 | SN74HCO4S | 
[MIN TP MAX[ MIN MAX| MIN. MAX| | 
0 










Tav[ 0 wsf tao] 0 
hore soa = [asvp 6 aif 
i) 2 2 
Pav mo | sao 200 





1 a a) 
tis noe [ass ao 


. Tev[ 20 eo] so 7. 
aoe [asvp 8 wf ef 15) 
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switching characteristics over recommended operating free-air temperature range, C, = 150 pF 


(unless otherwise noted) (see Figure 1) 
[Ta=25°C ‘| SNeaHCoss | SN7AHCEAS | 
UNIT 


FROM TO = 
PARAMETER 
[paramere | gape | (outrun MIN TYP _WAX| MIN MAX 









pS 
Or} rh 
<|< 









ee) ee) 

AorB BorA , 

ev] a} 

Tav[ 160270] 05 SSC, 

[= [= Bees 

Tev[ 2 4{  —a| Si. 

Peavy 45 ato| at | 

8 

ev 3 ef SS] 

operating characteristics, Ta = 25°C 

PARAMETER 
Cog Power dissipation capacitance per transceiver 
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PARAMETER MEASUREMENT INFORMATION 


th pparamerer | ri | cL | si_| sz | 













or 
From Output Point = RL ae 150 pF 
i | 
(soe Noto A) | 82 
= 50 as 
= open Open 
LOAD CIRCUIT 
ND ee Vcc 
Input 50% 50% 
: | | OV 
| ‘+ tPLH = le tpHL —> 
aay 
In-Phase | | OH 
Output | 80%} 99% | = % NN 50% 
10% l | 10% OL 
ee emt eS ve 
tPpHL —> tpLH ontro 
, Be | = VoH (Low-Level 50% 50% 
Out-of-Phase Enabling) | Nf OV 
Output +——VoL tpzi — -_ tPLz 
—> +t —> et Output 
VOLTAGE WAVEFORMS eee 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES (See Note B) 
tPZH 2 aaa | 
——-—Vcec Out —— V 
put OH 
Input _ 50% yi | 90% 90% N 50% Waveform 2 | ce 90% 
| | | ov (See Note B) | | =OV 
—> \e—t —>| tf ¢—Pr tpHz 
VOLTAGE WAVEFORM VOLTAGE WAVEFORMS 
INPUT RISE AND FALL TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 


NOTES: A. Cy includes probe and test-fixture capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 , ty = 6 ns, tf = 6 ns. 

D. The outputs are measured one at a time with one input transition per measurement. 

E. tp_z and tp}z are the same as tgs. 

F. tpzi and tpz} are the same as ten. 

G. tPLH and tpH are the same as tpg. 


Figure 1. Load Circuit and Voltage Waveforms 
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@ Inputs Are TTL-Voltage Compatible SN54HCT645... JOR W PACKAGE 
SN74HCT645 ... DW OR N PACKAGE 

@® True Logic (TOP VIEW) 

@® High-Current 3-State Outputs Can Drive 


up to 15 LSTTL Loads 


@® Package Options Include Plastic 
Small-Outline (DW) and Ceramic Flat 
(W) Packages, Ceramic Chip Carriers 
(FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 


description 


These octal bus transceivers are designed for 
asynchronous two-way communication between 
data buses. These devices transmit data from the 
A bus to the B bus or from the B bus to the A bus, SN54HCT645... FK PACKAGE 
depending upon the level at the direction-control (TOP VIEW) 

(DIR) input. The output-enable (OE) input can be 
used to disable the device so the buses are 
effectively isolated. 


The SN54HCT645 is characterized for operation 
over the full military temperature range of —55°C 
to 125°C. The SN74HCT645 is characterized for 
operation from —40°C to 85°C. 





FUNCTION TABLE 


| INPUTS 
OPERATION | 


4 | B data to bus 


A data to B bus 
Isolation 
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logic symbolt 


DIR 


Al 


A2 
A3 
A4 
A5 
A6 
A7 
A& 





19 
1 

3 EN1 [BA] 

3 EN2 [AB] 
2 

ne Se 

; [bv 
; ot 
: ood 
: eee 
: od 
: ae 
: . 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 


logic diagram (positive logic) 


OE 


DIR 


Al 
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anes 


To Seven Other Transceivers 
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absolute maximum ratings over operating free-air temperature ranget 


Supply Voltage range: VCC: sacusccusetian enstectacsted bere eeu eiet vada seacbasewedes -0.5Vto7V 
Input clamp current, liq (Vj <O or Vi; >Voc) (See Note 1)... eee eee ee eee eee +20 mA 
Output clamp current, lox (Vo <0 or Vo >Vec) (See Note 1) «1... eee +20 mA 
Continuous output current, lo (Vo =OtO Voc) ...- eee ence ete eeee tee ene eens +35 MA 
Continuous current through Voc Or GND ..... 2.0... eee eee e eee een eeees +70 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DW package .................. 1.6W 

N DPaCKAGG: secseeeenewnrneavcns 1.3W 
Storage temperature range, Totg --- 2+. eee cere eee cette eee eee e teen e teen teen eeee —65°C to 150°C 


tT Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions 


Supply voltage 
7 High-level input voltage Voc = 4.5 V to 5.5 V 
VIL Low-level input voltage Voc = 4.5 V to 5.5 V 


SN54HCT645 SN74HCT645 
















VI Input voltage 






Vo Output voltage 
tt Input transition (rise and fall) time 
TA Operating free-air temperature 







electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


A= 25°C | SN54HCT645 | SN74HCT645 
PARAMETER TEST CONDITIONS 
TYP _MAX [wn wax anna] © 
Vi = ViH or VIL OH = OH =-20 yA _| 4.5V 
ae 39843 


20 0.001 
Vi = VIH Or VIL ‘OL. = WoL =20 WA 
lol = 6 mA 0.17 0.26 
aia DIR or OE | Vi=Vccor0 +0.1 +100 


loz |AorB Vo = Vcc or 0 5.5 V 40.01 +0.5 
Se SSS 
a a 


He input at 0.5 Vor2. 7 V, AS) 
4.5V 


+ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Voc. 
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switching characteristics over recommended operating free-air temperature range, C; = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM : TO — Ta = 25°C SN54HCT645 | SN74HCT645 
PARAMETER | : UNIT 
| PARAMETER (INPUT) (OUTPUT) = — i 


ea rasv] 256 
Cea 
ps Es 


switching characteristics over recommended operating free-air temperature range, Ci = 150 pF 
(unless otherwise noted) (see Figure 1) 


7 FROM TO Ta = 25°C SN54HCT645 | SN74HCT645 
PARAMETER 
ee) adda He MIN, TYP MAX MIN MAX] MIN MAX 


74 


ten AorB rt er 
aaa 1742 
or 
oe a7 


operating characteristics, Ta = 25°C 


| __ PARAMETER TEST CONDITIONS | TYP] U 


































Coc Power dissipation capacitance per transceiver | Noload =| 40] pF 
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PARAMETER MEASUREMENT INFORMATION 


a Vec 


Test $1 
From Output Font. BL ac 180 DF 
Seri ato te 
(200 Note A - . s2 


LOAD CIRCUIT 


ee 


50 Aah 
Open 
160 DF 









———3V 
Input 1.3V | 2.7V 2.7V | 1.3V 
0.3 V | | 0.3V oy 


| | 
—> fet —> et 
VOLTAGE WAVEFORM 
INPUT RISE AND FALL TIMES 
—_—— — 3V Output ; 3V 
Input 1.3V 13V Control 1.3V 1.3V 
| | ov (Low-Level | : ; AG 
| + le Enabling) ly ee 
| tPLH —> tpHL 
[eo Des ‘ tPZL “<—_+ $$ tpLz 
In-Phase | | 90% 90% —— — *OH Output l | =Vcc 
Output | Ae V #\ | | une Waveform 1 1.3V 
— | | | =VOL = (See Note B) | | 10% __ Vo. 
| > e-h ) ete | 
eer (+ tpH. > I¢ tpLH —> : tpZH <——> | 
Uut-OT- 
a 20% Ny 90% OH Output | soy, VOH 
ase 1.3 V 1.3 V 4) | 0% 
10% 10% Waveform 2 13V 
Output | +——VOL (See Note B) | | “OV 
—p ty —> —t }¢——Pr tpHz 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 


PROPAGATION DELAY AND OUTPUT RISE AND FALL TIMES 


NOTES: A. Cy includes probe and test-fixture capacitance. 


ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 


B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 6 ns, tf = 6 ns. 

. The outputs are measured one at a time with one input transition per measurement. 

. tpLz and tp} are the same as tgijs. 

. tpzi and tpzp} are the same as ten. 

- tPLH and tpH_ are the same as tpg. 


Qnmo oO 


Figure 1. Load Circuit and Voltage Waveforms 
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@ Independent Registers for A and B SN54HC646... JT OR W PACKAGE 
Buses SN74HC646... DW OR NT PACKAGE 
(TOP VIEW) 


@® Multiplexed Real-Time and Stored Data 
@® True Data Paths 


® High-Current 3-State Outputs Can Drive 
up to 15 LSTTL Loads 


@ Package Options Include Plastic 
Small-Outline (DW) and Ceramic Flat 
(W) Packages, Ceramic Chip Carriers 
(FK), and Standard Plastic (NT) and 
Ceramic (JT) 300-mil DIPs 


description 


The ’HC646 consist of bus-transceiver circuits 
with 3-state outputs, D-type flip-flops, and control 
circuitry arranged for multiplexed transmission of 
data directly from the input bus or from the internal 
registers. Dataon the AorB busis clocked into the 
registers on the low-to-high transition of the 
appropriate clock (CLKAB or CLKBA) input. 
Figure 1 illustrates the four fundamental bus- 
management functions that can be performed 
with the ’HC646. | 


Output-enable (OE) and direction-contro! (DIR) 
inputs control the transceiver functions. In the 
transceiver mode, data present at the 
high-impedance port may be stored in either or 
both registers. 





SN54HC646 .. . FK PACKAGE 
(TOP VIEW) 


The select-control (SAB and SBA) inputs can 
multiplex stored and real-time (transparent mode) 
data. DIR determines which bus receives data 
when OE is active (low). In the isolation mode (OE sue Nicene Gonnieeeon 
high), A data may be stored in one register and/or 

B data may be stored in the other register. 





When an output function is disabled, the input function is still enabled and can be used to store and transmit 
data. Only one of the two buses, A or B, may be driven at a time. 


The SN54HC646 is characterized for operation over the full military temperature range of —55°C to 125°C. The © 
SN74HC646 is characterized for operation from —40°C to 85°C. 
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21 3 1 23 2 22 21 3 1 23 2 
OE DIR CLKAB CLKBA SAB SBA OE DIR CLKAB CLKBA SAB 
L L X X X L L H X X L 
REAL-TIME TRANSFER REAL-TIME TRANSFER 
BUS B TO BUSA BUS ATO BUS B 





24 3 1 23 2 22 21 3 1 23 2 
OE DIR CLKABCLKBA SAB_ SBA OE DIR CLKAB CLKBA SAB 
Xx X T X X X L L X HorL xX 
X X X i) Xx X L H HorL xX H 
H x t ‘) x x 
STORAGE FROM TRANSFER STORED DATA 
A,B,ORAANDB ~ TO AAND/OR B 


Pin numbers shown are for the DW, JT, NT, and W packages. 


Figure 1. Bus-Management Functions 





22 
SBA 
X 





22 
SBA 
H 
X 
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FUNCTION TABLE 


| debits pneu’ OPERATION OR FUNCTION 
OE DIR CLKAB’ CLKBA _ SAB SBA A1-A8 Bi-B8 


di X X Input Unspecitiedt Store A, B unspecifiedt 
T 1 X Input Input Store A and B data 

X X L Output Input Real-time B data to A bus 
X X X 


Input Output Real-time A data to B bus 









<x x< 


= eee 
~|_ x KIxK XX 






TT 


rm 
~—|_«K KiK KIK x 


HorL X H Stored A data to B bus 


t The data-output functions can be enabled or disabled by various signals at OE and DIR. Data-input functions are always enabled; i.e., data at 
the bus terminals is stored on every low-to-high transition of the clock inputs. 





X Input Output 











logic symbol* 
_ 2 
OE 
3 
DIR 
23 
CLKBA 
22 
SBA — 
CLKAB — 
SAB 
20 | 
4 Bi 
At 
5 | 19 
a2 el B2 
6 | 18 
As ad B3 
7 17 
Ma ana B4 
8 . 16 
As od ps 
9 15 
Ae ee Bs 
10 14 
a7 aaa 87 
11 13 


+ This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the DW, JT, NT, and W packages. 
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logic diagram (positive logic) 


One of Eight Channels 








20 Bt 

l | 

; | 

| | 

| | 

| | 

| 

L i i a as i a ee ae ee ee mel 

To Seven Other Channels 
Pin numbers shown are for the DW, JT, NT, and W packages. 
absolute maximum ratings over operating free-air temperature rangeT 

Supply voltage Tange). VEG: etn ceemiaaeentetitini case asereniesansa dee ete canton —-0.5Vtio7V 
Input clamp current, Ijq (Vj <0 or Vj>Voc) (See Note 1) 2... cece e cece eee eee ee eees +20 mA 
Output clamp current, lox (Vo <0 or Vo > Voc) (See Note 1) 2... cece eee eee ee eee eee +20 mA 
Continuous output current, Iq (VO =OtO VCC) «0. cece ccc e eee ete ene cent eee e nee e teens +35 mA 
Continuous current through Voc Or GND ........ ccc eee e ence eet een ees +70 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DW package .................. 1.7W 
| NT DACKAGG se isciadicscads sakes 1.3 W 
Storage temperature range, Tyig .---. eee cece cece ee tee tenet eee e enn eee tees -—65°C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. cent to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

i The maximum package power dissipation is calculated using a junction temperature of 150°C ene a board trace length of 750 mils, 
except for the NT package, which has a trace length of zero. 
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recommended operating conditions 


SN54HC646 SN74HC646 
[MIN NOM MAX|{ MIN NOM MAX] ~” 
= er a a a ae 


VIH High-level input voltage 


VIL Low-level input voltage 


Vi Input voltage 
VO Output voltage 


Input transition (rise and fall) time 





TA Operating free-air temperature 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 











TAS 25°C SN54HC646 | SN74HC646 
| PARAMETER TEST | TEsrcoNpmmons 
TYP_MAX| MIN MAX| MIN MAX] © 
191.908 
lo =-20 uA 4d 4.499 
Vo Vi= Vin or Vit Ca CO 
i= —6 mA 39843 
IOH =-7.8 mA 548 5.8 & 


0.002 0.1 
lol = 20 pA 0.001 0.1 
VOL Vi = ViH oF VIL 0.001 0.1 







loL=6mA 0.17 O26, 2 
lou = 7.8 mA 0.15 0.26 a 


Control 

eae asco 

Vo=Vooer0 art a as ee 
og w= Vag or, A | SS eB 


inputs 
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timing requirements over recommended operating free-air temperature range (unless otherwise 


note | 
Ta =25°C | SN54HC646 | SN74HC646 
[MIN MAX| MIN MAX| MIN MAX| 


Clock frequency 










fclock 


Pulse duration, CLKBA or CLKAB high or low 







Setup time, A before CLKABT or B before CLKBAT 







Hold time, A after CLKABT or B after CLKBAT 
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switching characteristics over recommended operating free-air temperature range, Ci = 50 pF 
(unless otherwise noted) (see Figure 2) 


FROM TO Ta = 25°C SN54HC646 | SN74HC646 
PARAMETER 
jparaweren | gem | eutoun IN TYP_WAX| MIN MAX] MIN MAX’ 









pevp oe a 
ET 
36 





CLKBA or CLKAB AorB 18 636] YC 
50195 

AorB BorA 14.27 
aap asf | 

SBA or SABT AorB 20 i 








oo 
a 
Ae] 
bh 
oi 


nie = _ he hic a 
OPAINMOPOIPOAPOIODPaprMmo+pHl OI NO aI a mi ai ai nml a 
<|<|<]<]<|<|<|<|<]J<J]<|<|<|<|<|J<|<|<j< 

m 


NO 
hb 
co 





Cav 00 me | a0 | a 

tig a nos [aa ee 
ev] 20a ea] ia 

av] 28 eo] #0] 75, 

pf Ary 


Tt These parameters are measured with the internal output state of the storage register opposite that of the bus input. 
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switching characteristics over recommended operating free-air eneewe range, C. = 150 pF 3 
(unless otherwise noted) ee Figure 2) 


: _ FROM TO Ta = 25°C SN54HC646 | SN74HC646 
PARAMETER 
| Panaweren ‘ddl OnE i MIN, TYP MAX| MIN MAX MIN MAX | 


CLKBA or CLKAB AB |45v[ 24 sa] 0 
2 ee ) 
p2vy 70 ea} 885] 280 | 

AorB Bor A Td 
ev) tS 

p2vi 80275 

SBA or SABT AorB 1 45V] 2455 | 


a a 
a Dev} 118 s0[ s00[ a0 













hore a 


FE) ) 


t These parameters are measured with the internal output state of the storage register opposite that of the bus input. 





operating characteristics, T, = 25°C | 
PARAMETER TEST CONDITIONS 





Coc Power dissipation capacitance 
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PARAMETER MEASUREMENT INFORMATION 


S1 


" 


Test 


Point Ri 


From Output 
Under ase 


(see Note ys T 


LOAD CIRCUIT 


= CC 
High-Level 
Pulse 50% 50% 
| | ov 


Low-Level | Vec 


Pulse 50% 50% 


——— 0V 


VOLTAGE WAVEFORMS 
PULSE DURATIONS 


Se Vec 
Input 50% 50% 
| | ov 







Out-of- 
Phase +—— VoL 
Output —p <¢—t —> «et 
VOLTAGE WAVEFORMS 


PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 


NOTES: C,_ includes probe and test-fixture capacitance. 





|PARAMETER| PL | CL | si_ | s2_| 
fm [etn [P 
ten 1 kQ 





Reference 50% ——Vee 
Input | 7 
0 


: tsu >¢— th — 


| 
Sey 
Data | cc 
Input , 80% 44} 90% 90% 50% 
10% Atte os 


> ot > et 


VOLTAGE WAVEFORMS 
SETUP AND HOLD AND INPUT RISE AND FALL TIMES 






Output 


Vcc 
Control 
(Low-Level 50% 50% 
Enabling) a OV 


tPZL “+<—_> ae tPLZ 


Output 
Waveform 1 
(See Note B) 


tPZH oe | 


Output | 
Waveform 2 
(See Note B) 





Sey 
| 90% OH 


| | ~OV 
\¢——+- tpHz 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 


. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by ihe output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 


characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 6 ns, tf = 


6 ns. 


. The outputs are measured one at a time with one input transition per measurement. 


. tp_z and tpyz are the same as tgjs. 
. tpz_ and tpzZp are the same as ten. 
- tPLH and tpHL are the same as tog. 


A. 

B 

C 

D. For clock inputs, fmax is measured when the input duty cycle is 50%. 
E 

F 

G 

H 


Figure 2. Load Circuit and Voltage Waveforms 
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Inputs Are TTL-Voltage Compatible SN54HCT646... JT OR W PACKAGE 
@ Independent Registers for A and B SNT4HCTOAG abl PACKAGE 
Buses 


@ Multiplexed Real-Time and Stored Data 

@ True Data Paths 

® High-Current 3-State Outputs Can Drive 
up to 15 LSTTL Loads 


@ Package Options Include Plastic 
Small-Outline (DW) and Ceramic Flat 
(W) Packages, Ceramic Chip Carriers 
(FK), and Standard Plastic (NT) and 
Ceramic (JT) 300-mil DIPs 


description 





The ’HCT646 consist of bus-transceiver circuits 
with 3-state outputs, D-type flip-flops, and control 

circuitry arranged for multiplexed transmission of sas br aaa 
data directly from the input bus or from the internal 
registers. Dataon the A or B busis clocked into the 
registers on the low-to-high transition of the 
appropriate clock (CLKAB or CLKBA) input. 
Figure 1 illustrates the four fundamental bus- 
management functions that can be performed 
with the ’HCT646. 


Output-enable (OE) and direction-control (DIR) 
inputs control the transceiver functions. In the 
transceiver mode, data present at the 
high-impedance port can be stored in either or 
both registers. 


The select-control (SAB and SBA) inputs can 
multiplex stored and real-time (transparent mode) 
data. DIR determines which bus receives data NC — No internal connection 
when OE is active (low). In the isolation mode (OE 

high), A data can be stored in one register and/or 

B data can be stored in the other register. 





When an output function is disabled, the input function is still enabled and can be used to store and transmit 
data. Only one of the two buses, A or B, can be driven at a time. 


The SN54HCT646 is characterized for operation over the full military temperature range of —55°C to 125°C. 
The SN74HCT646 is characterized for operation from —40°C to 85°C. 
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21 3 1 23 2 22 21 3 1 23 2 22 
OE DIR CLKAB CLKBA SAB_~ SBA OE DIR CLKAB CLKBA SAB_~ SBA 
L L X X X L L H X X L X 
REAL-TIME TRANSFER REAL-TIME TRANSFER 
BUS BTOBUSA | BUS ATO BUS B 





3 1 23 2 22 


21 21 3 1 23 2 22 
OE DIR CLKABCLKBA SAB_ SBA OE DIR CLKAB CLKBA SAB_ SBA 
X x tT xX xX xX L L X HorL X  H 
X X X i) X X L H HorL Xx H x 
H X T ib Xx X 

STORAGE FROM TRANSFER STORED DATA 

A, B, ORAAND B TO A AND/OR B’ 


Pin numbers shown are for the DW, JT, NT, and W packages. 


Figure 1. Bus-Management Functions 
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FUNCTION TABLE 


INPUTS DATA I/O 
OPERATION OR FUNCTION 
A1-A8 B1i-B8 












ml 


E DIR CLKAB CLKBA SAB SBA 





X X T X X X Input Unspecifiedt Store A, B unspecifiedT 

H X i T X xX Input Input Store A and B data 

H X HorL HorL X X Input disabled Input disabled Isolation, hold storage 

L L X X X L Output Input Real-time B data to A bus 
Output Input Stored B data to A bus 

L H X X L X Input Output Real-time A data to B bus 

L H HorL X H X Input Output Stored A data to B bus 





T The data-output functions can be enabled or disabled by various signals at OE and DIR. Data-input functions are always enabled; i.e., data at 
the bus terminals is stored on every low-to-high transition of the clock inputs. 





logic symbol# 
— 21 
OE 
3 
DIR 
23 
CLKBA 
22 
SBA — 
CLKAB — 
SAB 
20 
4 B1 
Al 
5 19 
6 18 
As aan B3 
7 17 
8 | 16 
9 15 
10 14 
11 13 
Ae ed Be 


+ This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the DW, JT, NT, and W packages. 
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logic diagram (positive logic) 








B1 

i | 

I | 

| 

| 

| | 

| | 

L cee ee cone coe ces ene ae se ce cs ems aha ob si a a i a a Sa a al 

To Seven Other Channels 
Pin numbers shown are for the DW, JT, NT, and W packages. 
absolute maximum ratings over operating free-air temperature ranget 

Supply Vollage Tande: VEG sc.0itee ie ees ete seeu Lebar seven caintees cum eatee nine -~O.5Vto7V 
Input clamp current, I) (Vj <0 or Vj>Voc) (See Note 1)... cece cece cee cece ete eee +20 mA 
Output clamp current, lox (Vo <0 or Vo> Vcc) (See Note 1) 2... cece eee eee +20 mA 
Continuous output current, lo (VQ =O tO VCC) ... eee eee cece ete teen ee eeneeeeeeeee +35 mA 
Continuous current through Voc or GND ..... 6... eee eee e eee eeeenes peas +70 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DW package .................. 1.7W 
: . NT package isccacddeusin yess 1.3W 
Storage temperature range, Tig ..------ eee rere cece cece e eee e center teen eee nenes -—65°C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the NT package, which has a trace length of zero. 
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recommended operating conditions 


Vcc Supply voltage 


VIH High-level input voltage Vcc = 4.5 V to 5.5 V 
VIL Low-level input voltage Voc = 4.5 V to 5.5 V 


Vy Input voltage 








SN54HCT646 SN74HCT646 


UNIT 














VO Output voltage 







tt Input transition (rise and fall) time 


TA Operating free-air temperature 


electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
Ta = 25°C SN54HCT646 | SN74HCT646 
PARAMETER TEST CONDITIONS UNIT 
MIN” TYP_MAX| MIN MAX| MIN MAX, 
VOH Vi = Vin or Vib ole a 4.5V V 
lon =-6 mA 3.98 4.3 

0.001 0.1 de: 

; Z 


0001 on 
V) = Vip or Vib OL oa 
lol =6mA 0.17 0.26 
Contralinpuis [j= Woo ord 


oz [Aor8 __|Vo=Vocord 
icc (Wie Voc ert, ig-0 ‘| sv] —S—~—~S 


One input at 0.5 V or 2.4 V, 


T This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcc. 



























timing requirements over recommended operating free-air temperature range (unless otherwise 


note 
Ta = 25°C SN54HCT646 | SN74HCT646 
ite [MIN MAX| MIN MAX] 









fclock Clock frequency 

t Pulse duration, CLKBA or CLKAB high or | 
t S t A before CLKABT or B before CLKBAT es 
su etup time, A before or B before . esy | rs 
Hold time, A after CLKABT or B after CLKBAT —— 












th 
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switching characteristics over recommended operating free-air temperature range, ok 50 pF 
(unless otherwise noted) (see Figure 2) 


FROM TO TA = 25°C SN54HCT646 | SN74HCT646 
PARAMETER 
[anaweren |i (ouTPUT) MIN. TYP WAX] MIN MAX] MIN MAX 
ee a ee (a 
MHz 
CC 


45 Ta) 2) 
CLKBA or CLKAB AorB p45 : 
1682 










45V> 4A 
p korB BorA pew 






1 a a a 
Tee a ae 
ee 


| et a a 


tT These parameters are measured with the internal output state of the storage register opposite that of the bus input. 


switching characteristics over recommended operating free-air temperature range, C; = 150 pF 
(unless otherwise noted) (see Figure 2) 


PARAMETER FROM TO Ta = 25°C SN54HCT646 | SN74HCT646 UNIT 
(PUT) (OUTPUT) MIN TYP MAX] MIN MAX] MIN MAX 


CLKBA or CLKAB AorB EE 
1 a 2 7 RET 


i 

aoe |48¥ 
sateen et 2448 
3366 


; sete? 
aya 
ine, 
AorB ce 
sitet 
re Ate 
ence 
oss 
ey oN 





t These parameters are measured with the internal output state of the Storage register opposite that of the bus input. 


operating characteristics, Ta = 25°C 


| PARAMETER TEST CONDITIONS UNIT 
Cog Power dissipation capacitance | Noload = {| 50] pF 








PRODUCT PREVIEW information concerns products in the formative or 
ra phase of development. Characteristic data and other vi TEXAS 


fications are design goals. Texas instruments reserves the right to 
INSTRUME ENTS 


nge or discontinue these products without notice. 
5-554 POST OFFICE BOX 655303 @ DALLAS, TEXAS 75265 


SNS4HCT646, SN74HCT646 


OCTAL BUS TRANSCEIVERS AND REGISTERS 


WITH 3-STATE OUTPUTS 


SCLS178A - MARCH 1984 - REVISED JANUARY 1996 


_ PARAMETER MEASUREMENT INFORMATION 


Test 1 
From Output Point AL 
Under Test 
CL 
(see Note A) a % $2 
LOAD CIRCUIT 
es ay 
High-Level 
Pulse 1.3V 1.3V 
| | ov 
0 
Low-Level | | 3V 
Pulse 1.3V 1.3V 
—_—— OV 
VOLTAGE WAVEFORMS 
PULSE DURATIONS 
a eee ae 3V 
Input 1.3V 1.3V 
| | OV 
‘+ tPLH ss le tPHL Be 
In-Phase | \¥0% 077K)... YOH 
Output | 13V¥) "| 9 NM 1.3V 
10% | | | 10 ey VoL 
eee —> \e-t 
* tpH. > I¢ tpLH > 
Out-of- l VOH 
0, 0, 
jb 90% 1.3 1.3V 4, 90% 
utput 10% 10%% | _vo, 
—> <-t —> «tr 
VOLTAGE WAVEFORMS 


PROPAGATION DELAY AND OUTPUT RISE AND FALL TIMES 


NOTES: A. Cy includes probe and test-fixture capacitance. 





PARAMETER at tee tee tes 
re kQ 


50 _ 
| Open Open 
——3V 
| 
OV 


a 








Reference 


ay 
Data 27N 2.7V 
Input 1.3V | | 1.3V 
0.3 V 0.3 V 
) | | | ov 
—> \¢— tr —>| — t¢ 
VOLTAGE WAVEFORMS 


SETUP AND HOLD AND INPUT RISE AND FALL TIMES 


Output 3V 
Control 
(Low-Level , 1.3V 1.3V - 
Enabling) 0 
tpzL “+—> <> tPLZ 
Output | =Vcc 
Waveform 1 | 1.3V | | 
0, 
(See Note B) | 10%_ VOL 
tPZH a s | 
Output if 90%  YOH 
Waveform 2 1.3V | 
(See Note B) | | =OV 
\¢—— Pr tpHz 
VOLTAGE WAVEFORMS 


ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 


B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 6 ns, tf = 


tp__z and tp}z are the same as tgjs. 
tpZ_ and tpZ7H are the same as ten. 
tPLH and tpH_ are the same as tpg. 


LOmnmo oO 


Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
6 ns. 

For clock inputs, fmax is measured when the input duty cycle is 50%. 

The outputs are measured one at a time with one input transition per measurement. 


Figure 2. Load Circuit and Voltage Waveforms 
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@ independent Registers and Enables for SN54HC652... . JT OR W PACKAGE 
A and B Buses SN74HC652.... DW OR NT PACKAGE 
(TOP VIEW) 


@ Multiplexed Real-Time and Stored Data 
@ True Data Paths 


® High-Current 3-State Outputs Can Drive 
up to 15 LSTTL Loads 


@ Package Options Include Plastic 
Small-Outline (DW) and Ceramic Flat 
(W) Packages, Ceramic Chip Carriers 
(FK), and Standard Plastic (NT) and 
Ceramic (JT) 300-mil DIPs 


description 


These devices consist of bus-transceiver circuits, 
D-type flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the 
data bus or from the internal storage registers. SN54HC652... FK PACKAGE 
Output-enable (OEAB and OEBA) inputs are (TOP VIEW) 
provided to control the transceiver functions. 
Select-control (SAB and SBA) inputs are provided 
to select real-time or stored data transfer. A low 
input level selects real-time data, and a high input 
level selects stored data. Figure 1 illustrates the 
four fundamental bus-management functions that 
can be performed with the ’HC652. 


Data on the A or B data bus, or both, can be stored 
in the internal D-type flip-flops by low-to-high 
transitions at the appropriate clock (CLKAB or 
CLKBA) terminals regardless of the select- or 
output-control terminals. When SAB and SBA are 
in the real-time transfer mode, it is possible to 
store data without using the internal D-type 
flip-flops by simultaneously enabling OEAB and 
OEBA. In this configuration, each output 
reinforces its input. When all other data sources to 
the two sets of bus lines are at high impedance, 
each set of bus lines remains at its last state. 


The SN54HC682 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74HC652 is characterized for operation from —40°C to 85°C. 








NC — No internal connection 
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3 21 4 23 2 22 3 21 1 23 2 22 
OEAB OEBA CLKAB CLKBA SAB_ SBA OEAB OEBA CLKAB CLKBA SAB_~ SBA 
L L X X X L H H X x L X 
REAL-TIME TRANSFER REAL-TIME TRANSFER 
BUS B TO BUSA BUS ATO BUS B 





3 21 1 23 2 22 3 21 1 23 2 22 
- OEAB OEBA CLKAB CLKBA SAB_ SBA | OEAB OEBA CLKAB CLKBA SAB_ SBA 
X H T X X X H L HorL HorlL 4H H 
L X X T X X 
L H T T X X 
STORAGE FROM TRANSFER STORED DATA 
A,B, ORA AND B | TO A AND/OR B 


Pin numbers shown are for the DW, JT, NT, and W packages. 


Figure 1. Bus-Management Functions 
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FUNCTION TABLE 


INPUTS DATA 1/0T 
ann OPERATION OR FUNCTION 
OEAB OEBA CLKAB CLKBA SAB_~ SBA A1—A8 B1-B8 


L H HorLl HorL X Input Input Isolation 
F Hor X Input Unspecified+ Store A, hold B 
HorL i X Unspecified+ Input Hold A, store B 
X X X L Output Input Real-time B data to A bus 
Output Input Stored B data to A bus 
X X L X Input Output Real-time A data to B bus 
Input Output Stored A data to B bus 
HorL HorL H H Output Output 


t The data output functions may be enabled or disabled by a variety of level combinations at OEAB or OEBA. Data input functions are always 
enabled; i.e., data at the bus terminals is stored on every low-to-high transition on the clock inputs. 

+ Select control = L; clocks can occur simultaneously. 
Select control = H; clocks must be staggered in order to load both registers. 

















<i] 
xix KIL K XX 





Tir rier cla 
m— miner KIT TILT 


— 
~~ PE: 





ac 





logic symbol8 





OEBA - SS} EN1 [BA] 
OEAB 53 
CLKBA —, 
SBA — 
CLKAB — 
SAB 


20 


wef ery 
-: 7 21P 5 


5 

6 18 
7 17 
8 16 
9 15 
10 14 
11 13 


§ This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the DW, JT, NT, and W packages. 
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logic diagram (positive logic) 


OEBA 21 4 Pe. 


OEAB —9 
CLKBA —22 be 








spa —22 
CLKAB — 
saB 2 
One of Eight Channels 
4 
At 
20 a 
To Seven Other Channels 
Pin numbers shown are for the DW, JT, NT, and W packages. 
absolute maximum ratings over operating free-air temperature rangeT 

Supply Voltage ranGe, VEC ««sshiecssedsecaseebteseadedesse eee aed ime atecewenneicn -0.5Vto7V 
Input clamp current, lix (Vj <0 or Vj > Voc) (see Note 1) ..... ee rr e ee re error rer +20 mA 
Output clamp current, Iox (Vo <0 or Vo > Voc) (See Note 1) 20. cece eee eee ees +20 mA 
Continuous output current, lo (Vo =O tO Vag) ..-. ee eee cece eee eee eee eee e ete eens +35 mA 
Continuous current through Vcc or GND .............4. hs este hay andton ait ah peat ate +70 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DW package .................. 1.7W 
NT Package «i iiasaceocseeaae e's 1.3W 
Storage temperature range, Tig .-.. eee eee eee eee eee e tee eee nee eee e ete n tenes —65°C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. _The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the NT package, which has a trace length of zero. 
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recommended operating conditions 


[__SNeaHCes2 | _SN74HCO52_ 
[MIN NOM MAX] MIN NOM MAX| 
[ico Suppiyvotage as ef 
| Viiy—-Hightlevel input voltage 
VIL Low-level input voltage 


Vi Input voltage 
VO Output voltage 


Input transition (rise and fall) time 





TA Operating free-air temperature 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


Tp = 25°C | SN54HC652 | SN74HC652 
PARAMETER TEST CONDITIONS Voc UNIT 
MIN, TYP _WAX| MIN MAX| MIN MAX 


197.998 
eee 444489 
Vol Vi= Vin or Vi Le 

















ioH= 8 mA 39843 
ioH= ema 54868 = 


Vou Vi=Vin orVi Ro 


Control 
Pee = 


icc Cs CC eC A 


Control 
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timing requirements over recommended operating free-air temperature range (unless otherwise 
note 


Ta = 25°C | SN54HC652 | SN74HC652 
[MIN MAX| MIN MAX| MIN MAX] 


folock Clock frequency 


Pulse duration, CLKBA or CLKAB high or low 


Setup time, A before CLKABT or B before CLKBAT 


Hold time, A after CLKABT or B after CLKBAT 





switching characteristics over recommended operating free-air temperature range, C; = 50 pF 
(unless otherwise noted) (see Figure 2) 


FROM TO Ta = 25°C | SN54HC652 | SN74HC652 
ARAMETER V 
qNPUT (ouTPUT) MIN, TYP_MAX| MIN MAX| MIN MAX 


OE) 
is Mit 


CLKBA or CLKAB 










AorB 









SBA or SABT 


a OEBA or OEAB AorB 
Any | 4.5V | 8 12 18 15 | 
é 10 


T These parameters are measured with the internal output state of the storage register opposite that of the bus input. 
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switching characteristics over recommended operating free-air temperature range, C_ = 150 pF 
(unless otherwise noted) (see Figure 2) 


FROM TO Ta = 25°C | SN54HC652 SN74HC652 
PARAMETER UNIT 
[araweren |e cutee |e [aye mae Wa 


Tavp 00265] 400|_——a0 
CLKBA or CLKAB AorB 5 








OEBR or EAB | Aor 366 


15210 





pf om 


t These parameters are measured with the internal output state of the storage register opposite that of the bus input. 


operating characteristics, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 
Cog __ Power dissipation capacitance | = Noload =| 50] pF 
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PARAMETER MEASUREMENT INFORMATION 


s1 


¥ 


Test 


Point Ri 


From Output 
Under ve 


(see Note - fi 


LOAD CIRCUIT 


: ——— Voc 
Bialik 50% 50% 
| | OV 
Low-Level | | Vcc 
Pulse 50% 50% : 
—_—— OV 


VOLTAGE WAVEFORMS 
PULSE DURATIONS 


| 
In-Phase | ——— VOH 
Output 10% 1 410% yop 
Oo 
f 


Out-of- 
Phase 
Output 







VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 


NOTES: A. Cy includes probe and test-fixture capacitance. 





ata tate] 


ry 
50 sng 
Open eens 
Reference 50% ——Vee 
Input l 
OV 


+ tou Pe ty — 


| 
eceery 
Data | cc 
Input , 50% 4} °° 90% TN 50% 
10% 7 ! ! <o au 


| | 
> et >| 4 
VOLTAGE WAVEFORMS 
SETUP AND HOLD AND INPUT RISE AND FALL TIMES 





| PARAMETER 


tpzH 










150 DF 


Output 


Vec 
ected 50% 50% 
Enabling) 9 | OV 


tezi 4 —> | <—>+ triz 


Output 
Waveform 1 
(See Note B) 


tPZH ae | 


Output | 
Waveform 2 50% | 
(See Note B) | | 
\¢—— Pr tpHz 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 





90% 


=OV 


B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


characteristics: PRR < 1 MHz, Zo = 50 Q, tr = 6 ns, t= 


. tp_z and tpyz are the same as tgs. 
. tpz_ and tpzZy} are the same as ten. 
. tpLH and tpH_ are the same as tod. 


LOmnmnmo Oo 


Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
6 ns. 

. For clock inputs, fmax is measured when the input duty cycle is 50%. 

. The outputs are measured one at a time with one input transition per measurement. 


Figure 2. Load Circuit and Voltage Waveforms 
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Inputs Are TTL-Voltage Compatible SN54HCT652 ... JT OR W PACKAGE 
@ Independent Registers and Enables for SIT AHO TeS2 s “Buear PACKAGE 


A and B Buses 
@ Multiplexed Real-Time and Stored Data 
@ True Data Paths 


® High-Current 3-State Outputs Can Drive 
up to 15 LSTTL Loads 

@ Package Options Include Plastic 
Small-Outline (DW) and Ceramic Flat 
(W) Packages, Ceramic Chip Carriers 
(FK), and Standard Plastic (NT) and 
Ceramic (JT) 300-mil DIPs 


description 





The ’HCT652 consist of bus-transceiver circuits, 
D-type flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the 
data bus or from the internal storage registers. 
Output-enable (OEAB and OEBA) inputs are 
provided to control the transceiver functions. 
Select-control (SAB and SBA) inputs are provided 
to select real-time or stored data transfer. A low 
input level selects real-time data; a high input level 
selects stored data. Figure 1 illustrates the four 
fundamental bus-management functions that can 
be performed with the ’HCT652. 


Data on the A or B data bus, or both, can be stored 
in the internal D-type flip-flops by low-to-high 
transitions at the appropriate clock (CLKAB or 
CLKBA) terminals regardless of the select- or 
output-control terminals. When SAB and SBA are 
in the real-time transfer mode, it is possible to 
store data without using the internal D-type NC — No internal connection 
flip-flops by simultaneously enabling OEAB and 

OEBA. In this configuration, each output 

reinforces its input. When all other data sources to 

the two sets of bus lines are at high impedance, 

each set of bus lines remains at its last state. 


SN54HCT652... FK PACKAGE 
(TOP VIEW) 





The SN54HCT682 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74HCT682 is characterized for operation from —40°C to 85°C. 
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3 21 1 23 2 22 3 21 1 23 2 22 
OEAB OEBA CLKAB CLKBA SAB_- SBA OEAB OEBA CLKAB CLKBA SAB_ SBA 
L L X X X L H H X X L X 
REAL-TIME TRANSFER REAL-TIME TRANSFER 
BUS B TO BUSA BUS A TO BUS B 





ma 
” 
~ 
ja8) 
3 21 1 23 2 22 3 21 1 23 2 22 
OEAB OEBA CLKAB CLKBA SAB SBA OEAB OEBA CLKAB CLKBA SAB-~ SBA 
X H T X X X —  H L HorL HorL 4H H 
L X X T X X : 
L H a, T X X 
STORAGE FROM TRANSFER STORED DATA 
A, B, OR A AND B TO A AND/OR B 


Pin numbers are for the DW, JT, NT, and W packages. 


Figure 1. Bus-Management Functions 
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FUNCTION TABLE 


INPUTS DATA VOT 
— OPERATION OR FUNCTION 
OEAB OEBA CLKAB CLKBA’ SAB_ SBA A1—-A8 B1-B8 


L H Hort Horl X Input Input Isolation 
H i HorL X Input Unspecitiedt Store A, hold B 
Input Output Store A in both registers 
X HorL T Unspecified+ Input Hold A, store B 
Output Input Store B in both registers. 
L X X Output Input Real-time B data to A bus 
H X X Input Output Real-time A data to B bus 
Input Output Stored A data to B bus 
L 


Stored A data to B bus and 
Hor HorL H Output Output stored B data to A bus 


Tt The data-output functions can be enabled or disabled by a variety of level combinations at OEAB or OEBA. Data-input functions are always 
enabled; i.e., data at the bus terminals is stored on every low-to-high transition on the clock inputs. 


+ Select control = L; clocks can occur simultaneously. 
Select control = H; clocks must be staggered to load both registers. 









TZ Dim wie wpe cK 
I rix MICK x 
Tix XiZI er <i«K «KIxK x 


xr 





logic symbol§ 





ee el 
OEBA 3 1 EN1 [BA] 
EAB 
eh = 
22 
SBA 7 
CLKAB 9 
SAB 


20 


A1 V1 
raz 


5 19 

a2 ana 82 
6 18 

As meer Bs 
7 17 
8 16 

As a B5 
9 , 15 

As a B6 
10 be 

ar ae B7 
11 13 

As el Bs 


§ This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers are for the DW, JT, NT, and W packages. 
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logic diagram (positive logic) 


OEBA —21 2 IB. 


OEAB —_ be 





cLKBA —22 > 








spa —22 
CLKAB — 
SAB —2 
One of Eight Channels 
| 4 
Al 
20 Bt 
| 
l 
| | 
| | 
[ | 
| | 
| | 
L a sa ac a ca as Ss a eet a as ts Sica abies al 
To Seven Other Channels 
Pin numbers are for the DW, JT, NT, and W packages. 
absolute maximum ratings over operating free-air temperature ranget 
Supply voltage range, VoG oo... es cec cece eee seeseeetateeeteeseeteesntteteesensereees -0.5Vto7V 
Input clamp current, Ijq (Vj <O or Vi >Voc) (See Note 1)... cece ee eee teen eee +20 mA 
Output clamp current, Iox (Vo <0 or Vo > Voc) (See Note 1) ..... eee eee e ee eee +20 mA 
Continuous output current, Io (VO =OtO VEC) «cece cece etter ete e eee eee eet e ee eeeneeeees +35 mA 
Continuous current through Voc or GND ............. (ie ieee Riess naan Cheam pewamaies +70 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DW ie He ee eee ee 1.7W 
NT package ...............005. 1.38 W 
Storage temperature range, Totg ..-. eee eect e tect e eee e eee eee e eee e ene ne tees —65°C to 150°C 


Tt Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the NT package, which has a trace length of zero. 
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recommended operating conditions 


Supply voltage 
High-level input voltage Vcc = 4.5 V to 5.5 V 
Low-level input voltage Voc = 4.5 V to 5.5 V 


"s Input voltage 
VO Output voltage 
tt Input transition (rise and fall) time 


TA 

















Operating free-air temperature 


2 
eee 


electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 


Ta = 25°C SN54HCT652 | SN74HCT652 
PARAMETER TEST CONDITIONS — Ty [an wax MWe 


_ Hone 20m ora 
Vj = ViH or ViL 
39843 
sor 0) 7 CE 
Vi = Vin or Vie OL ue 4.5V Qe 
HotsGmy ES 
a Control inputs | Vj = Vcc or 0 +0.1 +100 ao 


Vo = Vcc or 0, Vj = Vip or VIL, 


Vi=Vooor®, lo=0 Sn ae S 
One input at 0.5 V or 2.4 V, = 


T This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcc. 





















timin "sf requirements over recommended operating free-air temperature range (unless otherwise 
note 


TaA= 25°C SN54HCT652 | SN74HCT652 

Voc |“ win Max] MIN MAX] MIN MAX] 
e ey, 

i ae 


Ro a en 
Pulse duration, CLKBA or CLKAB high or low 


t = 
sass sland dasa nn 
gi 


Hold time, A after CLKABT or B after CLKBAT 










tw 
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switching characteristics over recommended operating free-air temperature range, C; = 50 pF 
(unless otherwise noted) (see Figure 2) 


FROM To Ta = 25°C SN54HCT652 | SN74HCT652 | 
PARAMETER , UNIT 
Bsc (INPUT) (OUTPUT) MIN’ TYP__MAX] MIN MAX| MIN MAX, 


av as] dT dC 
fesv[ so fe 


eee) St Ga ee 
SS —— 
ssv[ a ater | SC 
ek a CO ee ee ee 
| 


Tt These parameters are measured with the internal output state of the storage register opposite that of the bus input. 








fmax 



















switching characteristics over recommended operating free-air temperature range, C; = 150 pF 
(unless otherwise noted) (see Figure 2) 


eee FROM TO : Ta = 25°C SNS4HCT@52 | SN74HCT652 | 
(INPUT) (OUTPUT) CC [MIN TYP MAX x} MIN MAX | MIN MAX | 
45V | tO] 
CLKBA or CLKAB AorB [45v] 
| 5.5 V | 5V 
77 ae RE) 
AorB BorA ape 
t AorB 45 V | a 
ser habe im _faet —a 8 Cy ae 
a ML 
OEBA or OEAB AorB cere — 
een ees 


t These parameters are measured with the internal output state of the storage register opposite that of the bus input. 


















operating characteristics, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 
Cog . Power dissipation capacitance 








PRODUCT PREVIEW information concerns products in the formative or 
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PARAMETER MEASUREMENT INFORMATION 


Test 


Frorh Output Point = AL 


S1 
Under Test 
(see Note vr al: » $2 


LOAD CIRCUIT 


——— 3V 
High-Level 
Pulse a ro 
| | OV 


Low-Level | | 
Pulse 1.3V 


3V 


1.3V 
aa OY 


VOLTAGE WAVEFORMS 
PULSE DURATIONS 


| 
——-—V 
In-Phase | IF 90% 90% OH 
Output | ee ‘Jom 
4 Ob 


Out-of- 
Phase 
Output 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT RISE AND FALL TIMES 


NOTES: A. Cr includes probe and test-fixture capacitance. 





Po | st [| sz 
50 ae Closed 


150 pF Open 


——3V 
1.3V 
Input ! as 


It tay Pre th — 


Soasy 
Data LF 27V 2.7V 
Input , 13. | IN 1.3V 
oS | 0.3V yy 


| . 
a \— ty —>| ¢— tf 
VOLTAGE WAVEFORMS 


PARAMETER 












ie 


= oe 
oH =f 


50 ag 





180 oF 


Reference 


SETUP AND HOLD AND INPUT RISE AND FALL TIMES 





Output 
3V 
Control 
(Low-Level : 1.3V 1.3V - 
Enabling) 0 
tpzL Tamale a tPLZ 
Output | | =Voc 
Waveform 1 
(See Note B) ! VOL 
tPZH cae | 
Output l 90%  YOH 
Waveform 2 1.3V | 
(See Note B) / | | ~OV 
}¢——>r- tpHz 
VOLTAGE WAVEFORMS 


ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS 


B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


characteristics: PRR < 1 MHz, Zo = 50 Q, t, = 6 ns, tf = 


tp_z and tpyz are the same as tgjs. 
tpzL and tpz} are the same as ten. 
tPLH and tpH_ are the same as tpg. 


rOmmo oO 


Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
6 ns. 

For clock inputs, fmax is measured when the input duty cycle is 50%. 

The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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@ Compare Two 8-Bit Words SN54HC682 ... JOR W PACKAGE 
®@ 100-kQ Pullup Resistors Are on the SN74HC682 estat PACKAGE 
Q Inputs 


@ Package Options Include Plastic 
Smail-Outline (DW) and Ceramic Fiat 
(W) Packages, Ceramic Chip Carriers 
(FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 


description 


These magnitude comparators perform 
comparisons of two 8-bit binary or BCD words. 
The 'HC682 feature 100-kQ pullup termination 
resistors on the Q inputs for analog or switch data. 





SN54HC682 .... FK PACKAGE 


The SN54HC682 is characterized for operation (TOP VIEW) 
over the full military temperature range of —55°C 

to 125°C. The SN74HC682 is characterized for Ss i ai 
operation from —40°C to 85°C. Gdla> ila 


FUNCTION TABLE 


DATA OUTPUTS 






INPUTS 














9 
aS ees ee ee | ee 
MaMa TT oO 
= O2za0 0.6 

The P < Q function can be Oo - 

generated by applying P = Q 

and P > Q to a 2-input NAND 

gate. 
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logic symbolt 


PO 
P1 
P2 
P3 


P4 
P5 
P6 
P7 


Qt 
Q2 
Q3 


Q5 
Q6 
Q7 





t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
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logic diagram (positive logic) 


po 2 


ao 2 


pi 


oi 


o 





as 2 
ps 18 

pom 
as 4 0 


= 
o 


Vat VW 


Q6 


p7 1 





U TEXAS 
INSTRUMENTS 


POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 5-575 


-SN54HC682, SN74HC682 
‘8-BIT MAGNITUDE COMPARATORS 


SCLS018B — MARCH 1984 — REVISED JANUARY 1996 


absolute maximum ratings over operating free-air temperature ranget 


Supply voltage range, VGC: ta0nchiaectechwaieiatenaue Heteeierd es pase Os eSeueesdasnaes -0.5Vto7V 
Input clamp current, I) (Vj <0 or V; > Voc) (see Note 1) a ee ee cul dnadina ewana ea atee nih atone +20 mA 
Output clamp current, lox (Vo <0 or Vo > Voc) (See Note 1) ....... eee eee ee ee eee “ase +20 mA 
Continuous output current, lo (Vo =O tO VeG) -. 0... ec cc cece reece cece nee e reese eee noceeees +25 mA 
Continuous current through Voc Or GND ... 1... e eee e eee e eee eneee +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DW package ............ eiintaats 1.6 W 

N DaCkaGge: <iseewdeatteo nents 1.3 W 
Storage temperature range, Tgtg ..-. se eee e eee e reenter een eee eens —65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions 


SN54HC682 SN74HC682 
[MIN NOM MAX] MIN NOM MAX] 
Too=2V 


VIH High-level input voltage 


VIL Low-level input voltage 


V| Input voltage 
Vo Output voltage 


Input transition (rise and fall) time 
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electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
UNIT 


mn | erconee | vs 
an Te WAR MN WAX MIN WAX 
) 
lo =-20 0A 
Vou |Vi= Vin ori [ev ss so | so | se | v 


0.002 0.1 
cols a00T 0. 
Vy = Vin or Vit 0.001 0.1 






Sa Se Sasa Oe IS AI 
ne ee ee ee ee 

[Alotherinpas | 6v 0.1 100 1000 1000] na 
ee CCT [ev] 480700 1800 1100 wa 
A A CT! a eT AL 


switching characteristics over recommended operating free-air temperature range, C, = 50 pF 
(unless otherwise noted) (see Figure 1) 


Crewe | 6 | lin [ep ET 

neu) | (ouTPuT Twin TYP MAK] MIN _MAX| MIN MAX, 
1 ce a) 

Se: —-— — 


operating characteristics, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 
Cod Power dissipation capacitance 


v 
OL= 4mA 0.17 0.26 
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PARAMETER MEASUREMENT INFORMATION 


From Output Test | ———S eS Vcc 
Under Test i Point Input ! 50% | 50% 
OV 


C. = 50 pF 
(see Note A) le tPLH = le tPHL ay 
= in-Phase | LA 90% 90% \) VOH 
, 50% > [X. 50% 
LOAD CIRCUIT Output =| ——_, 80% | ! | 10% y a 
| ic nie a —> et 
ei NE I+ tpHL > + tly —>| 
Input 50% 44) 90% 90% N 50% | | % ‘OH 
P 0% | | v4 Out-of-Phase 90% WN. E90, 50% 20% 
10% 10% | | 
| | OV Output | 10% 10% +—— VoL 
ace —> =" 7 | —> «tf —> «—t 
VOLTAGE WAVEFORM VOLTAGE WAVEFORMS 


INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 


NOTES: A. Cy includes probe and test-fixture capacitance. 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having: the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 6 ns, tf = 6 ns. 
. The outputs are measured one at a time with one input transition per measurement. 
- tPLH and tpHL are the same as tog. 


ee) 


Figure 1. Load Circuit and Voltage Waveforms 
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@ Compare Two 8-Bit Words SN54HC684 ... JOR W PACKAGE 


@ Package Options Include Plastic pa a as Boe VE. Peennes 
Small-Outline (DW) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 


description 


These magnitude comparators perform 
comparisons of two 8-bit binary or BCD words. 
These devices provide P = Q and P>Q outputs. 


The SN54HC684 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HC684 is characterized for 











operation from —40°C to 85°C. SN54HC684 . .. FK PACKAGE 
(TOP VIEW) 
FUNCTION TABLE o | 
DATA | OUTPUTS — AO : 
neue G2 s 





P>Q 





H 
L 
H 


The P < Q function can 
generated by applying P = o 
and P > Q to a 2-input NAND 
gate. 
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logic symbolt 


PO 
P1 
P2 


P3 


P4 
P5 
P6 
P7 


Qi 
Q2 
Q3 


Q5 
Q6 
Q7 





Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
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logic diagram (positive logic) 





po 2 


VV 
LV 


pi 


2 
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absolute maximum ratings over operating free-air temperature ranget 


SUPP Vollade Tange: VCE ceswirs teekes sete teu isiear dean sek See tiasons ee esaeeaees -0.5Vto7V 
Input voltage range, V (See Note 1) ....... cece eee ee eee ees Sep Sa! b Bek Beadees bos ave —-0.5Vto7V 
Output voltage range, Vo (See Note 1) ...... cece eee eee eee eee —0.5 V to Veo + 0.5 V 
Input clamp current, liq (Vj) <O OF Vji>Voc) wc ccccccceteee cee ce eeee ede tetseee ete eecensnees +20 mA 
Output clamp current, lox (Vo <0 Or VQO>VeC) .- eee cee eter e teen eee teen nee ee enee +20 mA 
Continuous output current, Io (Vo =O t0 Voc) .. 6. cece eee eee e cette nent eee e teen eens +25 mA 
Continuous current through Voc Or GND ......... cece cee ccc eee tent ee ee enteeteeentenes +50 mA 
Maximum power dissipation at T, = 55°C (in still air) (see Note 2): DW package ...... hea atts an aes 1.6W 

N package ..............0e ee eee 1.3W 
Storage temperature range, Tytg 1... eee e eee e eee e cnet eee eee e teen eee teen eees —65°C to 150°C 


tT Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions 


SN54HC684 SN74HC684 
MIN NOM MAX 
Vcc Supply voltage | 2 6 6 
Voo=8V 7 
2 


VIH High-level input voltage =45V 


4 


By 


VIL Low-level input voltage 


VI Input voltage 8 | | 


Vo | Output voltage 


Input transition (rise and fall) times | 
0 400 0 400 
TA Operating free-air temperature —55 
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SN54HC684, SN74HC684 
8-BIT MAGNITUDE COMPARATORS 


SCLS340 —- MARCH 1996 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 





















PARAMETER | TEsrconpmons CONDITIONS 
a 5 
lOH=-20 WA 
Vor | Vi=VInOrViL 
5.48 6.80 | 
0.002 0.1 e 
lOL = 20 HA 0.001 0.1 oe 
ae oT AT EO VS 
| log | Mi=Vocor®, _lo= I a es) aT) oe 
switching characteristics over recommended operating free-air temperature range, C; = 50 pF 
(unless otherwise noted) (see Figure 1) 


ame fe te 191.996 
Ot —4 mA 3.98 4.30 
ae 5.2 mA 0.15 0.26] ~ 
Se SSSR 1) NE |) PR LO 
FROM TO Ta = 25°C SN54HC684 ee 
PARAMETER UNIT 
| PARAMETER (INPUT) OpTEeD Woo | age ae MIN TYP MAX| MIN en 





operating characteristics, T, = 25°C 


PARAMETER TEST CONDITIONS UNIT 





\ 
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SN54HC684, SN74HC684 
8-BIT MAGNITUDE COMPARATORS 


SCLS340 —- MARCH 1996 


PARAMETER MEASUREMENT INFORMATION 


From Output TO a ee OC ee ee er Voc 
Under Test Point Input | 50% | 50% 
O0V 


C. = 50 pF | 
(see Note A) le tPLH me le tPHL “- 
a In-Phase | | ——— VOH 
Output | 50% 4, 9% =; = 0% IN 50% 
LOAD CIRCUIT 10% $f | ! | Me 10% yo, 
| | et 
—~——~Veo I tpHL —> I+ tpLH > 
F 90% 90% . =n | VOH 
Input 50% | IN. 50% Out-of-Phase 90% : oy, Wr 90% 
10% 10% |"K 50% 50% 7 
| | | OV Output | 10% 0% 1 voy 
—-> ft —>| et > th. —> «+ -t 
VOLTAGE WAVEFORM VOLTAGE WAVEFORMS 
INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 


NOTES: A. Cy, includes probe and test-fixture capacitance. 
. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 6 ns, tf = 6 ns. 
. The outputs are measured one at a time with one input transition per measurement. 
. tpLH and tpHi are the same as tod. 


=i) 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54HC688, SN74HC688 
8-BIT IDENTITY COMPARATORS 


SCLS010A —- DECEMBER 1982 — REVISED JANUARY 1996 






@ Compare Two 8-Bit Words SN54HC688 ... JOR W PACKAGE 
SN74HC688 ... DW OR N PACKAGE 
(TOP VIEW) 


@ Package Options Include Plastic 
Small-Outline (DW) and Ceramic Flat 
(W) Packages, Ceramic Chip Carriers 
(FK), and Standard Plastic (N) and 
Ceramic (J) 300-mil DIPs 


description 


These identity comparators perform comparisons 
of two 8bit binary or BCD words. An 
output-enable (OE) input may be used to force the 
output to the high level. 


The SN54HC688 is characterized for operation 
over the full military temperature range of -55°C 





to 125°C. The SN74HC688 is characterized for SN54HC688 .... FK PACKAGE 
operation from —40°C to 85°C. (TOP VIEW) 
eueqie oa 
FUNCTION TABLE So tes Oo" 


INPUTS 


OE 


DATA 
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SN54HC688, SN74HC688 


8-BIT IDENTITY COMPARATORS 


SCLS010A — DECEMBER 1982 — REVISED JANUARY 1996 


logic symbolt | 


PO 
P4 
P2 
P3 
P4 
P5 
P6 
P7 


Q1 
Q2 
Q3 


Q5 
Q6 
Q7 





Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 


logic diagram (positive logic) 





~ §-586 


OE 


PO 
Qo 
P1 
Q1 


Pe 


Q2 
P3 
Q3 
P4 
a4 
P5 
Q5 
P6 
Q6 
P7 
Q7 


1 


OION |O 1a ir» |O | 


mk fk fk | ek fl ek 
a; 1oO ;y |= 
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SN54HC688, SN74HC688 
8-BIT IDENTITY COMPARATORS 


SCLS010A —- DECEMBER 1982 — REVISED JANUARY 1996 


absolute maximum ratings over operating free-air temperature ranget 


supply vollage range; VEG saci sscteweeii ceed chick posed dew ee beck eee thee eid dawlee —-0O.5Vto7V 
Input clamp current, Ijq (Vj <OorV);>Voc) (See Note 1)... cee eee eee eee eens +20 mA 
Output clamp current, lox (Vo <0 or Vo > Vcc) (See Note 1)... cee cece cece eee e eee eens +20 mA 
Continuous output current, Iq (Vo =OtO Voc) .... 2 eee ee eee eee eee e eee eneeenes +25 mA 
Continuous current through Voc or GND ......... eee cee teen enneeeeee +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DW package .................. 1.6W 

N package ................005- 1.3W 
Storage temperature range, Tstg .-.-- ee eee cece eee eee eee n teen een eee ees —65°C to 150°C 


T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 


recommended operating conditions 


N54HC688 SN74HC688 
pa an sis 


[Vcc Supplyvotage 
Voc =2V —— 
V 















a A ENE 
Nogeev [ons 

v 
a (PY 7% 
[vo Ouputvotage SSCS Vo | 0 Vcc? 
og=48v | 0 sao] 0600 


VIH High-level input voltage 














oO 


VIL Low-level is voltage 






© 





oO 






oO 






oO 










Input transition (rise and fall) time 
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SN54HC688, SN74HC688 
8-BIT IDENTITY COMPARATORS 


SCLS010A —- DECEMBER 1982 — REVISED JANUARY 1996 


electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
Ta = 25°C SN54HC688 | SN74HC688 
| TEsrconpmions perenne are 
a 


197.096 
Io =-20 uA 444409 
Vie Vin Orv 59 6009 | sa | 6a |‘ v 












| PARAMETER 





flon=-sma | asv[ ace 43. —~| a7 
liou=-62mA_| ev] 64868 +) 62 —=idt sae 






Vor [W=Vinorvin 

fov=4ma | asv| 017 ozs} 04] 0.0 

fion=52maA__| ev] 01s 02st af 099 
ia eRe ("TST aR GAG A SB ee) Ue 
[1c6[w=Vooora, ozo vp eC 
S12 ED] 





switching characteristics over recommended epeenng free-air temperature range, CL= 50 pF 


(unless otherwise noted) (see Figure 1) 


FROM TO 
PARAMETER UNIT 
QNPUT) | (OUTPUT) voc MIN, TYP__MAX| MIN MAX| MIN MAX 


Pav] a ao] aa] = 
er Tasv] 02] ali 












| 1 ET 

2 ee) 

pasv[ 16 at 80 
1) a ET 

| rr a ae 2) ee ee 
Any rasvp sf a] 

| 2 a ae) a ee 





PARAMETER | TEST CONDITIONS 





Power dissipation capacitance 
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SN54HC688, SN74HC688 
8-BIT IDENTITY COMPARATORS 


SCLS010A — DECEMBER 1982 — REVISED JANUARY 1996 


PARAMETER MEASUREMENT INFORMATION 


From Output Te i ESS SS Vec 
Under Test I Point Input | 50% | 50% 
OV 


C. = 50 pF 
(see Note A) | le tPLH 7 le tpHL —> 
= In-Phase i! \F sox, 50%)... YOH 
50% . ’ 50% 
LOAD CIRCUIT Output =| 80% | ! | 10% y ee 
Ses I tpHL —> (+ tPLH 
90% 90% ce | VoH 
Input 50% | ” [Me 50% Out-of-Phase 90% o, 2 90% 
10% 10% |x 50% 50% 7 
| | | | OV Output | 10% 10% FecsesVe 
a aig a ae —> ts —> tr 
VOLTAGE WAVEFORM | VOLTAGE WAVEFORMS 
INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 


NOTES: A. Cy includes probe and test-fixture capacitance. 
. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 


characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 6 ns, tf= 6 ns. 
The outputs are measured one at a time with one input transition per measurement. 


. tPLH and tpH_ are the same as tpg. 
Figure 1. Load Circuit and Voltage Waveforms 


90 oo 
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SN54HC4020, SN74HC4020 
14-BIT ASYNCHRONOUS BINARY COUNTERS 


SCLS158A — DECEMBER 1982 — REVISED JANUARY 1996 





@ Package Options Include Plastic SN54HC4020. .. JOR W PACKAGE 
Small-Outline (D) and Ceramic Flat (W) SN74HC4020 . .. D OR N PACKAGE 
Packages, Ceramic Chip Carriers (FK), TOP VIEW) 
and Standard Plastic (N) and Ceramic 
(J) 300-mil DIPs 


description 


These devices are 14-stage binary ripple-carry 
counters that advance on the negative-going 
edge of the clock pulse. The counters are reset to 
zero (all outputs low) independently of the clock 
(CLK) input when the clear (CLR) input goes high. 





The SN54HC4020 is characterized for operation SN54HC4020 ... FK PACKAGE 
over the full military temperature range of —55°C (TOP VIEW) 

to 125°C. The SN74HC4020 is characterized for 
operation from —40°C to 85°C. 


logic symbolt 


RCTR14 





CLR 


NC — No internal connection 


CLK 





T This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 
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SN54HC4020, SN74HC4020 
14-BIT ASYNCHRONOUS BINARY COUNTERS 


SCLS158A —- DECEMBER 1982 — REVISED JANUARY 1996 


logic diagram (positive logic) 
cLR ie 


cux 2 Sa He Ye] Ge Ye Le 





Gey tey ey te te ete tp 

>T O >T >T >T 0 >T 0 >T DO >T 0 >T DO 
e e @ @ @ @ @ e 
VV VY VY VY VW 
6 13 12 14 15 1 2 3 
QG QH Q| Qy Qk QL Qu QN 


Pin numbers shown are for the D, J, N, and W packages. 


absolute maximum ratings over operating free-air temperature rangetT 


SUPDly VOLADETANGGy VGC: uve och teil en tawreuote eh eke hee ease eueta none eed ce amas —-0.5Vto7V 
Input clamp current, lix (Vj <0 or V;>Voc) (see Note 1) ...... Suc vei aubakeavegdlac uly aoe Reba +20 mA 
Output clamp current, lox (Vo <0 or Vo > Vcc) (See Note 1)... cece eens +20 mA 
Continuous output current, lo (Vo =0 to Voc) ..... Si ae cine eabe aa eG Ans eit nea ehene tans: +25 mA 
Continuous current through Voc or GND ... 1. cece reer een eee eee ennes +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package .................... 1.3W 

N package ..............0eeeee 1.1W 
Storage temperature range, Tsig .--- +. seer eee e eee eee eens ee ee eee —65°C to 150°C 


Tt Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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SN54HC4020, SN74HC4020 
14-BIT ASYNCHRONOUS BINARY COUNTERS 


SCLS158A — DECEMBER 1982 —- REVISED JANUARY 1996 


recommended operating conditions 


SN54HC4020 SN74HC4020 
MIN NOM MAX] MIN NOM MAX| 


[veg Suppywotage—SSC=~“‘*~*S*~*~“‘*~S*S*=“—*‘“—*~*~*~é~iSC‘ TC] 
v 
Moc=sv it a2 SSC—~i Ca 
Woc=2v +f 0 sto os 

v 


















VIH High-level input voltage 














oO 


VIL Low-level input voltage 





© 

















Vi Input voltage 0 Vcc 0 Voc 
Vo Output voltage 0 Vcc 0 VCC 







oO 


Woc=4sv | 0 s00f 0 00, 


electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) — 











Input transition (rise and fall) time 








TA Operatihg free-air temperature 








| SN54HC4020 | SN74HC4020 
PARAMETER TEST CONDITIONS 


MIN TYP_MAX| MIN MAX| MIN MAX! 


191.996 
Io =-20 pA 444499 
Von [Vi=Vinorvi so 509 ~| s9 | sa +d V 


ions 4 mA 39843 
loH =-5.2 mA 548 5.8 


00200 
lol = 20 uA 0001 04 
Vor [vie Minorvin 2001 04 









V 
flousama_| 4sv[ 047 025| oa] 00 
fion=52mA | _sv| 016 026 oa] 030 
[7 SdievegeroSSS*dYSCS sv a0 00] sto00] s1000 rd 
Tice [vizvecerato-0 +4 vf [veo] a0] yA 
[ToT SSC~S~CS™SS wv So SCS 
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SN54HC4020, SN74HC4020 
14-BIT ASYNCHRONOUS BINARY COUNTERS 


SCLS158A - DECEMBER 1982 - REVISED JANUARY 1996 


timing requirements over recommended operating free-air temperature range (unless otherwise 
note 


fcolock Clock frequency 


CLK high or low 
tw . Pulse duration 


CLR high 


tsy Setup time, CLR inactive before CLK 





switching characteristics over recommended operating free-air temperature range, “oe 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM TO Ta = 25°C SN54HC4020 | SN74HC4020 
PARAMETER 
| PARAMETER (NPUT) (ouTPUT) Yoo MIN TYP__MAX| MIN MAX] MIN MAX 


Pav[ ss 0 | a7 | «a 
ie aay] as eet 
CD 


i) 











CLK 





operating characteristics, T, = 25°C 


PARAMETER TEST CONDITIONS UNIT 





Cod Power dissipation capacitance 
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SN54HC4020, SN74HC4020 


14-BIT ASYNCHRONOUS BINARY COUNTERS 


SCLS158A — DECEMBER 1982 —- REVISED JANUARY 1996 


PARAMETER MEASUREMENT INFORMATION 


From Output Test === NCC 
Under Test Point att | 50% 
CL = 50 pF l OV 
ak (see Note A) - tsu —> 
= ey 
Data | CC 
LOAD CIRCUIT Input , 50% ¢ | “ae vi K 50% 
10% a . 10% oy 
Ye Vec =e) eer ae ec a as 
npu 0 ‘9, 
. ve | — . VOLTAGE WAVEFORMS . 
| fac: 9 SETUP AND INPUT RISE AND FALL TIMES 
‘© tel + tPHL a 
In-Phase | —— VOH 
90% 90% 
Output | Far a | be ae esas 
: | 2 VoL High-Level ae ay cc 
| —> e—tr | —> jet Pulse | : Nee 
I+ tpHL > +-teLH my ! ov 
— | VOH <— ty — 
Out-of-Phase 90% |X 50% 50% 7) 90% 
Output 10% 10% +—— VoL Low-Level | | Voc 
é Sica 50% 50% 
> et —> tf ———0V 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES PULSE DURATIONS 


NOTES: A. CQ, includes probe and test-fixture capacitance. 

. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, tr = 6 ns, tf =6 ns. 

For clock inputs, fmax is measured when the input duty cycle is 50%. 

The outputs are measured one at a time with one input transition per measurement. 

tPLH and tpH,_ are the same as tpg. 


w 


moo 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54HC4040, SN74HC4040 
42-BIT ASYNCHRONOUS BINARY COUNTERS 


SCLS160A — DECEMBER 1982 — REVISED JANUARY 1996 





@ Package Options Include Plastic SN54HC4040.. . JOR W PACKAGE 
Small-Outiine (D), Shrink Small-Outline SN74HC4040 . ..D, DB, N, OR PW PACKAGE 
(DB), Thin Shrink Small-Outline (PW), (TOP VIEW) 


and Ceramic Flat (W) Packages, 
Ceramic Chip Carriers (FK), and 
Standard Plastic (N) and Ceramic (J) 
300-mil DIPs 


description 


The ’HC4040 are 12-stage asynchronous binary 
counters with the outputs of all stages available 
externally. A high level at the clear (CLR) input 
asynchronously clears the counter and resets all 
outputs low. The count is advanced on a 
high-to-low transition at the clock (CLK) input. 
Applications include time-delay circuits, counter 
controls, and frequency-dividing circuits. 


The SN54HC4040 is characterized for operation 
over the full military temperature range of —55°C 
to 125°C. The SN74HC4040 is characterized for 
operation from —40°C to 85°C. 





SN54HC4040 . .. FK PACKAGE 
(TOP VIEW) 


logic symbolt 





RCTR12 


NC — No internal connection 


CLR 


CLK 





t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, N, PW, and W packages. 
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SN54HC4040, SN74HC4040 
12-BIT ASYNCHRONOUS BINARY COUNTERS 


SCLS160A — DECEMBER 1982 —- REVISED JANUARY 1996 


logic diagram (positive logic) 





eu yr Ys 7 


Qr Qg QH Q QJ Qk QL 


Pin numbers shown are for the D, DB, J, N, PW, and W packages. 


absolute maximum ratings over operating free-air temperature rangeTt 


Supply Voltage Tan; VGC° casedsenisaenthegus dcp deawsuss seceteeias cae deoma wees -0.5Vto7V 
Input clamp current, liq (Vj <0 or Vi > Voc) (See Note 1) 2... eee cc eee eee eee +20 mA 
Output clamp current, Iox (Vo <0 or Vo. > Vcc) (see Note 1) «0... ee eee cece eee eee Faietene +20 mA 
Continuous output current, Io (Vo =O tO Voc) ..-- eee eee eee eee ee ee ee ee eee +25 mA 
Continuous current through Voc Or GND ... 1... eee cece eee cece teen ee eee etna e nets +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DaCkade.t2nccs otc eek seaaeed 1.3W 

DB package ................. 0.55 W 

N package ...............0006- 1.1W 

PW package ..... phd aabahernaes 0.5 W 
Storage temperature range, Tytg ... 6. cee cece cece rete eet e cere ten ence eneeeene teens -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is. not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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SN54HC4040, SN74HC4040 
12-BIT ASYNCHRONOUS BINARY COUNTERS 


SCLS160A — DECEMBER 1982 — REVISED JANUARY 1996 


recommended operating conditions 


SN54HC4040 SN74HC4040 
[MIN NOM MAX] MIN NOM MAX] 


Supply voltage p25 6] 
V 
V 





Woo=2v- OY 8 CSC~dSCiSTOCS™*S 
Weesi6V | 42 |e 
Weo=2v dT OS~S~ YC SC*~*« 
Woo=6v | 0 ~SCS]S~*~«*SC 
Vooc=45V 0 | S080 | 
TA Operating free-air temperature 


T If this device is used in the threshold region (from Vj, max = 0.5 V to Vitimin = 1.5 V), there is a potential to go into the wrong state from induced 
grounding, causing double clocking. Operating with the inputs at t = 1000 ns and Vcc =2 V does not damage the device; however, functionally, 
the CLK inputs are not ensured while in the shift, count, or toggle operating modes. 





VIH High-level input voltage 











VIL Low-level input voltage 





VI 
Vo 


Input voitage 
Output voltage 





















tT Input transition (rise and fall) time 
















electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


j TAS 25°C SN54HC4040 ewe] uN 
PARAMETER TEST CONDITIONS TYP MAX ee UN 


aaa te ae) 
loH =-20 pA 0 ee 
VoH | Mi=VIH OF VIL 


ae =-6.2mA 548 5.8 


Vi= Vin oF Vi 
A 
a 
oF 









flou=ama | asv] _osr_o2sp oa[ 089 
fion=52ma | sv] 016 02s} oa] 098 
[i ievogoro SCS tt ss00] 000 21000 
[1g |i=vocor. iow ov SC—tSSCSCt SSC 
[To SC~™~™SCSTCS Vos CP 
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SN54HC4040, SN74HC4040_ 
12-BIT ASYNCHRONOUS BINARY COUNTERS 


SCLS160A — DECEMBER 1982 ~ REVISED JANUARY 1996 


timin a ei over recommended operating free-air temperature range (unless otherwise 
note 


| | ae 
Tev] of 0 2] 0 25) 
Dev] 0) ms | ne 








folock Clock frequency 









CLK high or low 







tw Pulse duration 








CLR high 





tsu Setup time, CLR inactive before CLK 


switching characteristics over recommended operating free-air temperature range, Ci = 50 pF 
(unless otherwise noted) (See Figure 1) 


| FROM TO Ta = 25°C SN54HC4040 | SN74HC4040 
PARAMETER | ) UNIT 

| PARAMETER (INPUT) (OUTPUT) se: Pa a 

OE A A SA ML 





operating characteristics, Ta = 25°C 


PARAMETER | TEST CONDITIONS UNIT 





Power dissipation capacitance . 
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PARAMETER MEASUREMENT INFORMATION 


== NGG 
High mi 50% 50% 
From Output Test | | OV 


Under Test a Point le— ty —» 
I 


ne nape Low-Level | | Yeo 
50% 50% 
Pulse __— OV 


LOAD CIRCUIT VOLTAGE WAVEFORMS 
PULSE DURATIONS 
aia reece tas Vec 
| | OV 
+ tPLH > le tPHL = 
—-—Vec In-Phase | ~~ — Vou 
Reference 50% pasa l 50% | 90% | 90% Ne 50% 
Input ay P 10% Sf | ! | 10% yo, 
| —p ¢-t —p jet 
l¢- tsp Pie— th —O | | ' 
iene | Wee I tPHL ad I¢- tpLH —>| : 
Data | tae OH 
Input , 80% pi ! sali le N 50% Out-of-Phase 90% 50% 50% 4 90% 
10% | ! | | 10% OV Output l 10% 10% +—— VoL 
a AE at —> th woe fe el: one 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
SETUP AND HOLD AND INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 


NOTES: A. OL includes probe and test-fixture capacitance. . 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 6 ns, tf = 6 ns. 
. For clock inputs, fmax is measured when the input duty cycle is 50%. 
. The outputs are measured one at a time with one input transition per measurement. 
. tpLH and tpH_ are the same as tpg. 


mO QO 


Figure 1. Load Circuit and Voltage Waveforms 
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@ Allow Design of Either RC or Crystal SN54HC4060... J OR W PACKAGE » 
Oscillator Circuits SN74HC4060. .. DOR N PACKAGE 
(TOP VIEW) 


@ Package Options Include Plastic 
Small-Outline (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), 
and Standard Plastic (N) and Ceramic 
(J) 300-mil DIPs 


description 


The ’HC4060 consist of an oscillator section and 
14 ripple-carry binary counter stages. The 
oscillator configuration allows design of either RC 
or crystal-oscillator circuits. A high-to-low 
transition on the clock (CLKI) input increments the (TOP VIEW) 
counter. A high level at the clear (CLR) input 
disables the oscillator (CLKO goes high and 
CLKO goes low) and resets the counter to zero (all 
Q outputs low). 


The SN54HC4060 is characterized for operation 
over the full military temperature range of —-55°C 
to 125°C. The SN74HC4060 is characterized for 
operation from —40°C to 85°C. 





logic symbolt 





RCTR14 
Qp 


QE 
QF 
Qa 
QH 
Qy 

Qj 
QL 
Qn 
Qn 


NC — No internal connection 


CLR 


CLKO 


CLKI CLKO 





Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 
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logic diagram (positive logic) = | | | 
sil baal bel Bell Bebe | 
>T O >T O >T 0 >T 0 >T OD >T Oo >T DO >T DO >T 0 
VY Vv VY VY VY V 
4 6 14 13 15 1 2 3 


QF 







Q6 | QH Qi QJ QL Qu QN 


wee Ris ee ELE, 
ae » ia 
\7 
11 -_ ® a> CLKO 
CLKI 40 
CLKO 
Pin numbers shown are for the D, J, N, and W packages. a o 


absolute maximum ratings over operating free-air temperature ranget 


Supply voltage Tangs, VGC oicvis deta teas bet cari eee edine Makara wd edeee ae ered —-0.5Vto7V 
Input clamp current, lj« (Vj <0 or V; > Voc) (S66 Note): decteseulaeaecsires te iaacieneds sen +20 mA 
Output clamp current, lox (Vo <0 or Vo > Voc) (See Note 1) 26... cece eee eee eee eee eens +20 mA 
Continuous output current, IQ (VO =O tO VCE) cece ccc cee e eee e teen eee tence eee eee eneenees +25 mA 
Continuous current through Voc Or GND 2... cece cect cece eee eee ene eeeeeeee +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (See Note 2): D package .................... 1.3 W 

N package ..............0eees 1.1 W 
Storage temperature range, Tgig .-- +. eee reece tee ete eee teen nents —65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

' NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 

except for the N package, which has a trace length of zero. 
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recommended operating conditions 


SN54HC4060 SN74HC4060 
ee =e 


|Vcc.Supplyvoltage ss—‘—sSSSSSSCSCisS voltage 


VIH High-level input voltage 


VIL Low-level input voltage 


Vi | Input voltage 
Vo Output voltage 


Input transition (rise and fall) time 





TA Operating free-air temperature 


electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
} PARAMETER | TesTconomons CONDITIONS Vv AS 25°C SN54HC4060 | SN74HC4060 
is TYP MAX MIN MAX[ MIN MAX" 
5.9 5.099 ee ee 


191998 
Aoutputs |V\=VinorViL |loH=-20uA 4d 4.409 
naam OS A 

Vi = Vip or Vib 
a 


700203 
Alloutputs |Vi=Vinor Vi, |toL = 20H 2001 04 


ions 4m o17 026 Oa 
Vi = VIH oF VIL 
io. =5.2 mA ots o26[ o4| =O, 
«d= Vigo or 01 si00[ __1000[ _—=t000[ _nA_| 
ico s[Mi= Voc or, 5 ee) 2 
Reco RARRRRRENTS INES TCD NA SOR SONORAN BE 






















wy TEXAS 
INSTRUMENTS 


POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 5-605 


SN54HC4060, SN74HC4060 
14-STAGE ASYNCHRONOUS BINARY COUNTERS AND OSCILLATORS 


SCLS161A —- DECEMBER 1982 — REVISED JANUARY 1996 


timing requirements over recommended operating free-air temperature range (unless otherwise 
note 


Cav] o ssf o a7] 0 43 
rasv] 0 28[ 0 10[ 0 22] mie 
Tev] os] 0m] 0 2 
Tev] 0 | me | ne 
fo oe 












folock Clock frequency 









CLK! high or low 







tw Pulse duration 


CLR high 











Setup time, CLR inactive before CLKIL 





tsu 


switching characteristics over recommended operating free-air temperature range, C, = 50 pF 


(unless otherwise a (see Figure 1) 


SN54HC4060 | SN74HC4060 


OE ee 
Pov] ssid) Ce 


4 24 





Dev] + | of 


operating characteristics, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 
Coc Power dissipation capacitance 
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PARAMETER MEASUREMENT INFORMATION 


From Output Test ——Vcc 
Under Test f Point asta | 50% 
Cy = 50 pF | OV 
fi (see Note A) na tsu > 


: atty 
Data | cc 
LOAD CIRCUIT Input 50% 44| °° 90% N 50% 
10% | ! 10% OV 


| 
na See OG —> «tr —>| +t 
npu 0 (+) 
: on | di ov VOLTAGE WAVEFORMS 


SETUP AND INPUT RISE AND FALL TIMES 


| | 
In-Phase | | = NOH 
Output |, 80% 7 0" 90% 'N 50%, : 
oF | | KL VOL High-Level ~— ¥CC 





—> «et —> et Pulse | eure | re 
OV 
Jae eee 
Out-of-Phase | | 
Output Low-Level | | Voc 
Pulse 50% 50% 
——— 0V 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES PULSE DURATIONS 


NOTES: A. Cy includes probe and test-fixture capacitance. 

Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 6 ns, tf = 6 ns. 

For clock inputs, fmax is measured when the input duty cycle is 50%. 

The outputs are measured one at a time with one input transition per measurement. 

tPLH and tpH are the same as tog. 


a 


moo 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54HC4060, SN74HC4060 
14-STAGE ASYNCHRONOUS BINARY COUNTERS AND OSCILLATORS 


SCLS161A - DECEMBER 1982 — REVISED JANUARY 1996 
CONNECTING AN RC OSCILLATOR CIRCUIT TO THE ’HC4060 


The ’HC4060 consist of an oscillator section and 14 ripple-carry binary counter stages. The oscillator configuration 
allows design of either RC or crystal-oscillator circuits. 


_ When an RC oscillator circuit is implemented, two resistors and a capacitor are required. The components are 
attached to the terminals as shown below: 


1 
2 
3 
4 
5 
6 
7 
8 





To determine the values of capacitance and resistance necessary to obtain a specific oscillator frequency (f), use this 
formula: 


1 
a ee 
2(R1)(C)(S482 + 0.693) 





lf R2>> Ri (i.e., R2 = 10R1), the above formula simplifies to: 


¢ — 0.455 
RC 
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QUADRUPLE BILATERAL ANALOG SWITCH 
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High Degree of Linearity D, DB, PW, OR N PACKAGE 
High On-Off Output Voltage Ratio roe 
Low Crosstalk Between Switches 


Low On-State Impedance — 
Typically, 50 Q at Vec = 6 V 
Individual Switch Controls 
Extremely Low Input Current 

@ Package Options Include Plastic 
Small-Outline (D), Plastic Shrink 
Small-Outline (DB), and Thin Shrink 
Small-Outline (PW) Packages, and 
Standard Plastic (N) 300-mil DIPs 





description 


The SN74HC4066 is a silicon-gate CMOS quadruple analog switch designed to handle both analog and digital 
signals. Each switch permits signals with amplitudes of up to 6 V (peak) to be transmitted in either direction. 


Each switch section has its own enable input control (C). A high-level voltage applied to C turns on the 
associated switch section. 


Applications include signal gating, chopping, modulation or demodulation (modem), and signal multiplexing for 
analog-to-digital and digital-to-analog conversion systems. 


The SN74HC4066 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 
(each switch) 


INPUT 
CONTROL | SWITCH 
- 








logic symbolt 


1c 
1A 
2C 
2A 
3c 
3A 
4c 
4A - 


1B 
2B 
3B 
4B 


Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 





PRODUCTION DATA Information Is current as of _publication date. Copyright © 1996, Texas Instruments Incorporated 
Products conform to specifications per the terms of Texas Instruments i 
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QUADRUPLE BILATERAL ANALOG SWITCH 
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logic diagram, each switch (positive logic) 


Vcc 





One of Four Switches 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted)T 


Supply voltage range, Voc (See Note 1) 2... eee cece eee e teeter e een e anaes —-0.5Vto7V 
Control-input diode current, |) (Vj<O Or Vi > Voc) .. cece cece eee n eee eee eee ee teen eee eees +20 mA 
I/O port diode current, 1) (Vj <O OF VQ <VOC) «0 cece eect eee ence eee e eee eee nee eees +20 mA 
On-state switch current (Vijj9 =OtO VOC)... cece eee eee etree eee e eee e teen eee eeeeeaees +25 mA 
Continuous current through Voo Or GND «0... cece cece eee een e eee eee neeeeeeees +50 mA 
Maximum power dissipation at Ts = 55°C (in still air) (see Note 2):D package .......... teva eteneark 1.25 W 

DB or PW package ............. 0.5 W 

N package ............-..0000. 1.1 W 
Storage temperature range, Tig .-.-. +. eee e eee eee erent eee teen eens —65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
_implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1. All voltages are with respect to ground unless otherwise specified. 
2. The maximum power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, except 
for the N package, which has a trace length of zero. 


recommended operating conditions 


Voc Supply voltage ot 5 6-66 
Vio _——~‘V/O port voltage : 0 Voc 













VIH High-level input voltage, control inputs 








VIL Low-level input voltage, control inputs 






Input rise/fall time 







TA Operating free-air temperature 
+ With supply voltages at or near 2 V, the analog switch on-state resistance becomes very nonlinear. It is recommended that only digital signals 


be transmitted at these low supply voltages. 
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electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 


PARAMETER TEST CONDITIONS UNIT 
MIN TYP MAX 


ly =-1 mA, Vj = 0 to Voc, 
Vo = VIH, (See Figure 1) 










Ron On-state switch resistance 










= Vcc or GND, Vc = VIH, 
It =-1 mA 


Control input current a OorVcc | 6V| V +1000 = oe 


= Vcc or 0, Vo = Vcc or 0, 
Isotf Off-state switch leakage current i VIL. (see Figure 2) 6V +0.1 
: Vi = Voc or 0, Vo = VIH, 
Ison On-state switch leakage current (see Figure 3) 6V | +0.1 +5 LA 


icc Supply current Vi=OorVoc, lo =0 Ts es ee 


| panel i vegih acetal 

eee as a ee) 
Feedthrough 

eee pepe 
Output capacitance (SRNR Ai ME CR 


switching characteristics over recommended operating free-air temperature range 


FROM TO TEST | Ta s25°C | 
PARAMETER (INPUT) | (OUTPUT) | CONDITIONS a MIN. TYP MAX UNIT 


av] 10”—S | 
CL=50pF, | a 
iia: 
ae 70 160| 228 | 
CL = 50 pF, a) 
(see Figure 6) 
oe So ea 
Cr = 50 pF 2540p «50. 
(seeFigues) [ev] aaa) 


Pept 


4.5V 15 
mV 
(rms) 
6V 





Ron(p) Peak on resistance 







































tPLH, Propagation 
tpHL delay time 















Switch 
tpz_ turn-on time 

















Switch 
tPpHz __ turn-off time 

















Control 
fj input 
frequency 






(see Figure 6) 







Control . 
feedthrough 
noise 












Vo = Vcc or GND, 
fin = 1 MHz, 
(see Figure 7) 
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QUADRUPLE BILATERAL ANALOG SWITCH 
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operating characteristics, Voc = 4.5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS| ‘UN 
st Power dissipation capacitance per gate C. = 50 pF, f= 1 MHz. 


mee: 
Scots Ec 
MRC, tGotemwo | 
ae ee x 

a RciMee_ Geoenwe 


t Adjust the input amplitude for output = 0 dBm at f = 10 kHz. Input signal must be a sine wave. 
+ Adjust the input amplitude for output = 0 dBm at f = 1 MHz. Input signal must be a sine wave. 







Amplitude distortion rate, A to B or B toA 














PARAMETER MEASUREMENT INFORMATION 


Vec 


Vio 
Ron = 753 2 





Voc 





Vs = Va - VB 
CONDITION 1: Va = 0, Vg = Voc 
CONDITION 2: Va = Vcc, VB =0 


Figure 2. Off-State Switch Leakage Current Test Circuit 
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QUADRUPLE BILATERAL ANALOG SWITCH 
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PARAMETER MEASUREMENT INFORMATION 


Vec 
Vo = Vin 


Vec Open 


Va = Voc TO GND 
Figure 3. On-State Leakage Current Test Circuit 


Vcc 





VOLTAGE WAVEFORMS 


Figure 4. Propagation Delay Time, Signal Input to Signal Output 


pN EEEOOOOOoeeeeeeeeeeeeeeeeeEeEeEeEeEeEeEeEeEeEeEeEeEeEeEeEeEeEeEeeeeeeeeeeeee 
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PARAMETER MEASUREMENT INFORMATION 


Voc 





TEST CIRCUIT 


‘co ? VCC ==> 
Ve f 50% | jf sor 
OV OV 


aaa tPZL a 


il | 
VOH | VOW Sar 
Vo 50% 50% 
OSS VOL 


Vcc . Vec 
Ve 50% = 50% 
OV asses oV ——— Ree 
You ~~~ VOH 90% 
Vo +t 10% 
VOL NOL Sos 


(tpLz, tpHz) 


VOLTAGE WAVEFORMS 


Figure 5. Switching Time (tpz_, tpLz, tpzH; tpHz); Control to Signal Output 
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PARAMETER MEASUREMENT INFORMATION 
Vc 
OV 


Ae AY al 





Figure 6. Control Input Frequency 


tr le + le— ty 
| 
| 


| 
VOC ———+ 339 -30% 
Vo Ve 
1 0, 0, 
RL CL OV 0% 10% 


600 Q ay 50 pF (f = 1 MHz) 
tp=te=6ns 






Figure 7. Control Feedthrough Noise 


Voc 


0.1 uF Vv} 
Vo 






RL 
600 Q 


CL 


ae (Vj = 0 dBm at f = 10 kHz) 


Figure 8. Minimum Through Bandwidth 
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PARAMETER MEASUREMENT INFORMATION 


Voc 


Vc =Vcec 












fin M Vo1 
0.1 uF cin CL 
50Q 600 Q 50 pF 
VI 
Vec 
Vo = GND 
(Vj = 0 dBm at f = 1 MHz) 
Vo2 
Rin RL CL 

600 Q 


600 Q 50 pF 


Figure 9. Crosstalk Between Any Two Switches 


Voc 


0.1 pF vi 
Vo 







RL CL | 
F 
600 Q | 50 p (Vj = 0 dBm at f = 10 kHz) 


Vec 
Ve=Vcc 


Vi 


10 pF RL 
(Vj = 0 dBm at f = 10 kHz) 


Figure 11. Amplitude Distortion Rate 
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WITH SCHMITT-TRIGGER INPUTS | 
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@ Operation From Very Slow Input SN54HC7001 .... JOR W PACKAGE _— 
Transitions SN74HC7001 ... D OR N PACKAGE 
(TOP VIEW) 


@ Temperature-Compensated Threshold 
Levels 


@® High Noise Immunity 
@® Same Pinouts as ’HC08 


@ Package Options Include Plastic 
Small-Outline (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (Fk), 
and Standard Plastic (N) and Ceramic 
(J) 300-mil DIPs 





SN54HC7001 ... FK PACKAGE 


description (TOP VIEW) 


Each circuit functions as a quadruple AND gate. Ae Oe 
They perform the Boolean __ function wr e2oet 
Y=AeBorY=A+B in positive logic. 
Because of the Schmitt action, the inputs have 
different input threshold levels for positive- and 
negative-going signals. 


These circuits are temperature compensated and 
can be triggered from the slowest of input ramps 
and still give clean jitter-free output signals. 


The SN54HC7001 is characterized for operation 
over the full military temperature range of —-55°C 
to 125°C. The SN74HC7001 is characterized for NG ss NOIMeMa| Ponneeton 
operation from —40°C to 85°C. 





FUNCTION TABLE 
(each gate) 


INPUTS OUTPUT 
pA BUY 


H H «AH 
L X L 
X L L 












UNLESS OTHERWISE NOTED this document contains PRODUCTION Copyright © 1996, Texas Instruments Incorporated 


DATA Information current as of publication date. Products conform to i. 
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logic symbolt 





T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 


logic diagram, each gate (positive logic) 





absolute maximum ratings over operating free-air temperature range? 


Supply vollaqe ange; Ver cass canssuvastwar he wise ebueawead deg iee see inesee ewe eee: -0.5Vto7V 
Input clamp current, Ij (Vj <0 or Vj >Vcoc) (see Note 1) 2... cece cece ec eee ee ee tee ee eens +20 mA 
Output clamp current, lox (Vo <0 or Vo > Vcc) (See Note 1) 2... eee cece eee ee eee ees +20 mA 
Continuous output current, Io (Vo =O tO Voc) .... eee eee eee eee eee ees ere +25 mA 
Continuous current through Voc Or GND ....... 6. cece eee eee eee e eens +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package ................... 1.25 W 

‘WN DACKAUG’.2t422%5caccsa Seas eee 1.1 W 
Storage temperature range, Tgtg .-.. eee reece eee eee eee tenet nets —65°C to 150°C 


+t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. ; 
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recommended operating conditions 


SN54HC7001 SN74HC7001 
MIN NOM MAX] MIN NOM MAX] “ 
Voc __ Supply voltage 2. 6 6| 8 6. 6[.V 


VIH High-level input voltage 


VIL Low-level input voltage 


VI Input voltage 
Vo Output voltage 
TA Operating free-air temperature 





electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


Ta = 25°C SN54HC7001 | SN74HC7001 
PARAMETER TEST CONDITIONS UNIT 
MIN TYP_MAX| MIN MAX] MIN MAX. 


191.998 
enaeeane 
Vou [i= Vin or Vi soso | s9 | se | v 









ioH= mA 30843 
ioH= 52 mA 54868 









lo. = 204 
~ VOL Vi = ViH oF VIL _ ot] ot} 
VT+ 155 25 315] 12 V 
otf ost 
vr. 0918 246 ’ 
te VT oa 09a. y 
[ev] 051328 


| old M=Vocor0 40.1 +100 +1000 +1000 
jeune ee ee OV ee woe eo 
a 
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switching characteristics over recommended operating free-air temperature range, C,_ = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM TO Ta = 25°C SN54HC7001 
PARAMETER V : ? 
jpanaweren | gemom | ourmun | Y0° [aaa] ag 





operating characteristics, Ta = 25°C 


PARAMETER 
oe Power dissipation capacitance per gate 





PARAMETER MEASUREMENT INFORMATION 


From Output Test : ee errr NOS 
Under Test Point Input ! 50% | 50% 
OV. 


Cy. = 50 pF 
(see Note A) le tPLH = le tPHL “a 
In-Phase ‘| ——— VOH 
Output | 50% | | — | ere [N. 50% 
LOAD CIRCUIT 10% | ! | Me10% yo, 
ret) mh ete 
——~Voc | I tPHL > + tPLH -> 
Input 50% 44) 99% 90% N 50% 207% h 30%, VOH 
10% | | 10% Out-of-Phase 4 *k 50% 50% Z| ¥ 
) | | | OV Output ! 10% 10% i VoL 
—> tr —>| <tr —> ¢-ft —> —-t 
VOLTAGE WAVEFORM VOLTAGE WAVEFORMS 
INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 


NOTES: A. Cy, includes probe and test-fixture capacitance. 

. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, t, = 6 ns, tf = 6 ns. 

. The outputs are measured one at a time with one input transition per measurement. 

. tPLH and tpp are the same as tpg. 


OO FW 


Figure 1. Load Circuit and Voltage Waveforms 
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@ Operation From Very Slow Input 
Transitions 


@ Temperature-Compensated Threshold 
Levels 


@ High Noise Immunity 


@ Package Options Include Plastic 
Small-Outline (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), 
and Standard Plastic (N) and Ceramic 
(J) 300-mil DIPs 


description 


In these devices, each circuit functions as a 
quadruple NOR gate. They perform the Boolean 
function Y = Ae Bor Y = A+B in positive logic. 
However, because of the Schmitt action, the 
inputs have different input threshold levels for 
positive- and negative-going signals. 


These circuits are temperature compensated and 
can be triggered from the slowest of input ramps 
and still give clean jitter-free output signals. 


The SN54HC7002 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HC7002 is characterized for 
operation from —40°C to 85°C. 


FUNCTION TABLE 
(each gate) 


INPUTS OUTPUT 
eae oe ee 


H X L 
X H L 
L L H 
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SN54HC7002... J OR W PACKAGE 
SN74HC7002. .. D OR N PACKAGE 
(TOP VIEW) 





SN54HC7002. .. FK PACKAGE 
(TOP VIEW) 


O 
ra) O ra) 
Toisas | 





NC — No internal connection 
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logic symbolt 


1A 
1B 
2A 
2B 
3A 
3B 
4A 
4B 





t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 


logic diagram (positive logic) 


A 





absolute maximum ratings over operating free-air temperature range* 


Supply vollage range. V GG: s.2siusarepatewewesws ioketinne ied teeee wien dy Gasaeec ewes —-0.5Vto7V 
Input clamp current, liq (Vj <O or V;>Voc) (See Note 1)... eee cece cece ee eet eee eens +20 mA 
Output clamp current, lox (Vo <0 or VQ > Vcc) (See Note 1) ............05. Sy Adem wee eae +20 mA 
Continuous output current, Io (Vo =O tO Voc) ..... cece rete e ee ee eee nee n ee eeee +25 mA 
Continuous current through Voc or GND .... 0... eee cee ence eee n eee e ee neee one +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package ................... 1.25 W 

| N package ...............5.0. 1.1W 
Storage temperature range, Tgtg .---- eee eee eee eter e teen eee eee e eee e eee eee —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions 


SN54HC7002 SN74HC7002 
[MIN NOM MAX] MIN NOM Max] -~ 
Supply voltage a a ee ee eee 


VIH High-level input voltage 


VIL Low-level input voltage 


Vj Input voltage 
Vo Output voltage 
TA Operating free-air temperature 





electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
. : SN54HC7002 ee 


1.9 1.998 
IOH =-20 pA 
VOH Vi= VIH OF VIL 5.9 5.999 re ee 










ioH=—4mA 39843 
io = 5.2 mA 54868 


| ja 
- 
VOL Vi = ViIH oF Vib 


ea es CT 

07 12 15 

Vrs 3 
Vr 091.6 206 V 
V 





<= 








Vte- Vr 04092: 
Ta [weveceroSSSCS~sSS sv 00 —zs000f ——ss000[ na 
ice [wieVocoro, to-0 | evp—— ef Sof 
To OSCS™S™COCCCTCC~*‘id wet 
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switching characteristics over recommended operating free-air temperature range, C; = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM TO Ta = 25°C SN54HC7002 | SN74HC7002 
PARAMETER UNIT 
| wen | urtun | Yee [aap aan ao 





operating characteristics, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 
Cod Power dissipation capacitance per gate | Noload = | 20] pF 








PARAMETER MEASUREMENT INFORMATION 


From Output Test | NS me Vec 
Under Test | Point : _ Input : 50% : 50% 
we 2 VY 






C_ = 50 pF | : | 
(see Note A) : le tPLH ze ie tPHL ze 
 In-Phase an: | —— Vo 
LOAD CIRCUIT | Output - 0% f | ! 10% y.) 
| | —> et | —p \e— ts 
eee VER — tpH. 1. I* tpLH > 
Input 50% 4) 9°% 90% N sox | 07K oy, “OH 
10% oF | | 10% Out-of-Phase %o [* 50% 50% 90% 
b 2ov 9 % ¢ | 
| : | 3 Output l 10% 10% 4+—— VoL 
—> «tt —>| <€t —> «tf —> «¢-t 
VOLTAGE WAVEFORM VOLTAGE WAVEFORMS | 
INPUT RISE AND FALL TIMES | PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 


NOTES: A. Cy includes probe and test-fixture capacitance. 

Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, ty = 6 ns, tf = 6 ns. 

. The outputs are measured one at a time with one input transition per measurement. 

tPLH and tpH_ are the same as tpg. 


90 w: 


Figure 1. Load Circuit and Voltage Waveforms 
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@ Operation From Very Slow Input SN54HC7032... JOR W PACKAGE 
Transitions SN74HC7032...D OR N PACKAGE 
(TOP VIEW) 


@ Temperature-Compensated Threshold 
Levels 

@ High Noise {mmunity 

@ Same Pinouts as ’HC32 

@ Package Options Include Plastic 
Small-Outline (D) and Ceramic Flat (W) 
Packages, Ceramic Chip Carriers (FK), 
and Standard Plastic (N) and Ceramic 
(J) 300-mil DIPs 


nti SN54HC7032.. . FK PACKAGE 
description (TOP VIEW) 





In these devices, each circuit functions as a AO ea 
quadruple OR gate. They perform the Boolean ~r Zot 
function Y = A e B or Y=A+B in positive | 
logic. However, because of the Schmitt action, the 
inputs have different input threshold levels for 
positive- and negative-going signals. 


These circuits are temperature compensated and 
can be triggered from the slowest of input ramps 
~ and still give clean jitter-free output signals. 


The SN54HC7032 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The SN74HC7032 is characterized for NC No intemal connection 
operation from —40°C to 85°C. 





FUNCTION TABLE 
(each gate) 


INPUTS OUTPUT 
pA By UY 


H X H 
X H H 
L L L 
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logic symboltT 





Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, N, and W packages. 


logic diagram, each gate (positive logic) 


A 





absolute maximum ratings over operating free-air temperature ranget 


Supply vollage range, VcG: accession sekstuwenee hese es ce tneeee hee aytieceee is eek —0.5Vto7V 
Input clamp current, ly (Vj <O or Vi >Voc) (See Note 1)... cece cece cece cece rete eee w eens +20 mA 
Output clamp current, lox (Vo <0 or Vo >Vec) (See Note 1) 2... ce eee ccc ce eee eee eens +20 mA 
Continuous output current, Ig (Vo =O tO Voce) ... eee cece e eee eee eee e eee eens +25 mA 
Continuous:current through: VGe of GND: 0c ecaseewinicis a wens See Poeinee bedi eke wanton +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): D package ................... 1.25 W 

| N package ........c cece ee eeeee 1.1W 
Storage temperature range, Tgtg .- +. +e eee erect ete tee eee eee ete e eee een eeeaes —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils, 
except for the N package, which has a trace length of zero. 
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recommended operating conditions 


SN54HC7032 SN74HC7032 
[MIN NOM MAX| MIN NOM MAX] ~~ 
Serie A a SN 


VIH High-level input voitage 


VIL Low-level input voltage 


Vi Input voltage 
VO Output voltage 
TA Operating free-air temperature 





electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


Ta = 25°C SN54HC7032 | SN74HC7032 
PARAMETER TEST CONDITIONS re 
MIN TYP _WAX[ MIN MAX| MIN MAX. 


197.996 
aecahs 44496 
Vou [VeVi orvin soso | so | so | 








i= am 598 43 
ioH= 52 mA a a 


lo = 20H 
Vou Vi= Vin or Vi ae , 


lol = 5.2 mA 0.15 0.26 
07 12 15 







VT+ 1.55 3.15 
42 





aves 

Vr | 
Tav[ ae 
oa a9 at 

os 1S 28 


Vte-Vr- 


445 45 
Ta Yweveg aro 27000 
ico [Wie Vec or, to=0 Sc A) RET 
oid CSCS vw 


ge A oP 4 
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switching characteristics over recommended operating free-air temperature range, C; = 50 pF 
(unless otherwise noted) (see Figure 1) 


ess FROM TO Ta = 25°C SN54HC7032 | SN74HC7032 aie 
(INPUT) (OUTPUT) MIN TYP MAX| MIN Me} tae 





operating characteristics, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 
Coc Power dissipation capacitance per gate | = Noload =| 20] pF CT 





PARAMETER MEASUREMENT INFORMATION 


From Output Test a rr Voc 
Under Test i Point Input ! 50% | 50% 
| OV 


C. = 50 pF 
(see Note A) le tPLH 3 le tPHL se 
2 In-Phase =| ary 30%! YOH 
50% . ° 1X. 50% 
LOAD CIRCUIT Output |, 80% | ! | 10% : 
| —> Mt | —> hy 
=i 5Vee teHe tL 
Input 50% | 907% 90% N 50% “30% N 90% \OH 
10 Of, | | 10% Out-of-Phase ° | 50% 50% | ° 
| | | | | ov Output | 10% 10% +—— VoL 
—> et —>| <¢-t —> «€ ft —> ¢ +t 
VOLTAGE WAVEFORM VOLTAGE WAVEFORMS 
INPUT RISE AND FALL TIMES 7 PROPAGATION DELAY AND OUTPUT TRANSITION TIMES 


NOTES: A. Cy includes probe and test-fixture capacitance. 
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zo = 50 Q, t, = 6 ns, tf = 6 ns. 
The outputs are measured one at a time with one input transition per measurement. 
tPLH and tpHL are the same as tod. 


90 


Figure 1. Load Circuit and Voltage Waveforms 
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LV164 
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@ EPIC™ (Enhanced-Performance Implanted SN54LV00... J OR W PACKAGE 
CMOS) 2-1: Process SN74LV00 ...D, DB, OR PW PACKAGE 
(TOP VIEW) 


@ Typical Vo_p (Output Ground 
Bounce)< 0.8 V at Vcc, Ta = 25°C 


@ Typical Vopy (Output Voy Undershoot) 
> 2 Vat Vcc, Ta = 25°C 

@ ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

@ Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 


@ Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), 
Ceramic Flat (W) Packages, Chip Carriers 
(FK), and (J) 300-mil DIPs 





SN54LV00 ... FK PACKAGE 
(TOP VIEW) 


description 


These quadruple 2-input positive-NAND gates 
are designed for 2.7-V to 5.5-V Voc operation. 


The ’LVOO perform the Boolean function 
Y=AeBor Y =A+B in positive logic. 


The SN74LVOO0O is available in TI’s_ shrink 
small-outline package (DB), which provides the 
same I/O pin count and functionality of standard 
small-outline packages in less than half the 
printed-circuit-board area. 








NC — No internal connection 


The SN54LV00 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74LVOO0 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 
(each gate) 


| INPUTS ee 


L 
L X H 
X L H 
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logic symbolt logic diagram, each gate (positive logic) 

er ao 
“a 1Y B 

4 
= ar 
aa 2Y 

9 
3A 
a 3Y 
4A 

4Y 


4B 





T This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 
Pin numbers shown are for D, DB, J, PW, and W packages. 


absolute maximum ratings over operating free-air temperature range (Unless otherwise noted)? 


Supply voltage range, Voc... ee eee ee eee cece eee eee teen eees er re Spoueea.d -0.5Vto7V 
Input voltage range, V; (See Note 1) ......... cece ccc eee eee eee e ee eeee —0.5 V to Voc + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) .............e eee eee acemaaeeeae —0.5 V to Voc + 0.5 V 
Input clamp current, liq (Vj<OorV;>Voc) ....- PO ee ee eee Te ee rT ee ine emcee +20 mA 
Output clamp current, lox (Vo <O0rVQO>Voc) ...--+--- UBER sate eae oo ewaae od Sebeee .. £50 mA 
Continuous output current, lo (Vo =O tO Voc) «1... cece cece e eee e teen eee Lessee eee +25 mA 
Continuous current through Voc or GND .... 2... ccc ee reer e ee eeeee eaalnalene’ ee +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 3):D package ............. araae 1.25 W 

DB or PW package ............. 0.5 W 
Storage temperature range, Tytg ..-.. 0. eee cece eee e cece eee eee seeteeteeeeetseeeesees “B5°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. » 


2. This value is limited to 7 V maximum. 
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 
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recommended operating conditions (see Note 4) 


SN54LV00 SN74LV00 
[MIN MAX| MIN MAX] 


Vcc Supply voltage 2.7 5.5 


Ba Vog=27vesev | 2. | 2 
VIH High-level input voltage V 
Voo=45Vi055V 
VIL 


Voo=27Vi036v | pe] —o| 
Low-level input voltage ions V 


VI Input voltage 










65 1.65 






VO Output voltage 
















| Voo=27Vi036ev | ¢ a) 
IOH High-level output current > mA 
Voo=45V055V [a 
Voo=27Vos6v [~ 6, ~~ 
IOL Low-level output current mA 
Voo=45VI055V 
At/Av Input transition rise or fall rate 0 100 0 100 
TA Operating free-air temperature -55 125}; -40 85 





NOTE 4: Unused inputs must be held high or low to prevent them from floating. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 


IOH = —-12 mA 


lIoL = 12 mA 


Vi = Voc or GND 


| 
Al One input at Voc - 0.6 V, 
ie Other inputs at Vcc orGND- 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 


ca O 
V lol =6 mA 


VOH 
OL 

Icc 

Cj 





switching characteristics over recommended operating free-air temperature range, C,_ = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM 


PARAMETER (INPUT) 
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switching characteristics over recommended operating free-air temperature range, C; = 50 pF 
(unless otherwise noted) (see Figure 1) 


v- ° SN74LV00 
Pe UNIT 
CMINTYP_MAX[ MIN TYP _MAX| MIN MAX] 
ee je we 















a 
operating characteristics, Ta = 25°C 


PARAMETER TEST CONDITIONS | Voc | TYP | UNIT 


C Power dissipation capacitance per gate C.. = 50 pF, f = 10 MHz 33v | 23 | F 
pd P p perg L=50pF, fs Serr eee 
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PARAMETER MEASUREMENT INFORMATION 



















o Vz 
From Output 1 kQ $1 O Open tpLH/tpHL 
Under Test GND tpLz/tpZL 
CL = 50 pF tpHz/tpZH 
(see Note A) 1 kQ 
WAVEFORM | Voc =4.5V] Voc =2.7V 
CONDITION to 5.5V to 3.6V 
= : Sh Vm 1.5V 





2.7V 


a Cee 
Timing input Vm 

| Ne meee OV 
k¢——— tw ——_9 +> 
| | tsu th 


| | Vi | 






LOAD CIRCUIT 


| | Vi 
Input Ym Vm Data Input vm 
OV OV 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
Vi : Vj 
Output V 
| | tPZL > ne 
tpLH ¢—> le—pl tPHL 
| | | ee VoH Output ! | tPLz + y 0.5 x Vz 
| Vv V Waveform 1 : 
Output m | m Si atV | VoL + 0.3 V 
VoL 4 | —— VOL 
| | (see Note B) ; 
le—p— tip | | tpHz > - ' 
Output tPHL —4—+ | nnd tePzH Oe | 
| | VOH Waveform 2 | V VoH - -0.3V Vou 
Vm Vm S1 at GND m ay 
NOL (see Note B) = 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 
INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. Cy, includes probe and jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, ty < 2.5 ns, tf< 2.5 ns. 
. The outputs are measured one at a time with one transition per measurement. 
. tp_z and tp}z are the same as tgjs. 
. tpz_ and tpzZ}H are the same as ten. 
. tpLH and tp} are the same as tpg. 


Figure 1. Load Circuit and Voltage Waveforms 


Onmogd 
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@ EPIC™ (Enhanced-Performance Implanted SN54LV02 ... JOR W PACKAGE 
CMOS) 2-1 Process SN74LV02...D, DB, OR PW PACKAGE 


OP VIEW 
@ Typical Vo_p (Output Ground Bounce) (T ) 


< 0.8 V at Voc, Ta = 25°C 

@ Typical Vopy (Output Voy Undershoot) 
> 2V at Vcc, Ta = 25°C 

@ ESD Protection Exceeds 2000 V Per 


MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 





R = 0) 
@ Latch-Up Performance Exceeds 250 mA 

Per JEDEC Standard JESD-17 SN54LV02 ... FK PACKAGE 
@ Package Options Include Plastic (TOP VIEW) 


Small-Outline (D), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline (PW) 
and Ceramic Flat (W) Packages, Ceramic 
Chip Carriers (FK), and Ceramic (J) 
300-mil DIPs 


description 


These quadruple 2-input positive-NOR gates are 
designed for 2.7-V to 5.5-V Voc operation. 





The ’LV02 perform Boolean function Y = A + B or 
Y =Ae Bin positive logic. | 


The SN74LV02 is available in TI’s_ shrink 
small-outline package (DB), which provides the 
same I/O pin count and functionality of standard 
small-outline packages in less than half the 
printed-circuit-board area. 


The SN54LV02 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74LV02 is characterized for operation from —40°C to 85°C. | 


NC — No internal connection 


FUNCTION TABLE 
(each gate) 


INPUTS | OUTPUT 
[A BY 


H X L 
X H L ? 
L L H 






EPIC is a trademark of Texas Instruments Incorporated. 





UNLESS OTHERWISE NOTED this document contains PRODUCTION Copyright © 1996, Texas Instruments Incorporated 


DATA Information current as of publication date. Products conform to jj 
specifications per the terms of Texas Instruments standard warranty. 
Bhetens heist processing does not necessarily include testing of all EXAS 
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1A 
1B 
2A 
2B 
3A 
3B 
4A 


logic symboltT | logic diagram, each gate (positive logic) 

2 A — 

5 

6 2Y 

8 

9 3Y 

11 

12 4Y 


4B 





t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 
Pin numbers shown are for the D, DB, J, PW, and W packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply Vollage Tange: Vee esc ie weenie ie ore darcaléowine des aieseaeeacaraseewens -0.5Vto7V 
Input voltage range, V; (see Note 1) ....... cece eee eee e eens —0.5 V to Voc + 0.5 V 
Output voltage range, Vo (See Notes 1 and 2) .... cece cece eee ee teens -0.5V to Voc +0.5V 
Input clamp current, liq (Vjp<O Or Vi>Voc) .-.. eee cece cee erent eee ee ee ee eee teen eens +20 mA 
Output clamp current, IoK (Vo <O Or VQ > VOC) «cece reece tte eee e eet e nee eeeeeeeeeees +50 mA 
Continuous output current, IQ (VQ =OtO VEG) .. eee cece e eee eee eee eee teen eee e eee neeeenes +25 mA 
Continuous current through Voc Or GND ...... cece cece eee teen eee nett eee e nee eeees +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): D package ..... ea Medusa Manoa as 1.25 W 

DB or PW package ............. 0.5 W 
Storage temperature range, Tstg - +--+ eee eee eect eee e ete tence eee e tenet e en aes —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


2. This value is limited to 7 V maximum. 
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 
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recommended operating conditions (see Note 4) 


| SN54LV02 SN74LV02 
a oe 







VoG=27V i036 3a a a So 
High-level input voltage 

Vcc = 4.5 V to 5.5 V ce 

VCC = 2.7 V to 3.6 V 
Low-level input voltage 

Vcc = 45 V to 5.5 V 








Input voltage 





= Output voltage 






VCC = 2.7 V to 3.6 V & 
IOH High-level output current << 
Vcc = 4.5 V to 5.5 V ae 
Voc = 2.7 V to 3.6 V 
IOL Low-level output current 
Voc = 4.5 V to 5.5 V 


At/Av Input transition rise or fall rate 


TA 
NOTE 4: Unused inputs must be held high or low to prevent them from floating. 














Operating free-air temperature 





electrical characteristics over recommended operating free-air ene range (unless 
otherwise noted) 


SN54LV02 
PARAMETER TEST CONDITIONS Vect 
TYP MAX{ MIN 


(OH = =100uA Voo=02 
Se a ES A 7 Sa 
flon=-2mA——SSC~=—“‘~*~“~*~*~‘sSC CP CC” 
a Ce 
isi 


Vi = Vac or GND a 
= or 
I= "CG 55 V 


3.6 V 
| BBV | 


One input at Vcc — 0.6 V, 
Alcc Other inputs at Vcc or GND SNe.0 
3.3 V 
: ee 


Tt For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 


Vi =Vcc or GND, = 





switching characteristics over recommended operating free-air temperature range, C; = 50 pF 
(unless otherwise noted) (see Figure 1) 


| | > SNB4LVO2 
| FROM TO <r = 
PARAMETER =| (INPUT) (OUTPUT) mat vas 


a a OS ee 





PRODUCT PREVIEW information concerns products in the formative or 
posi hase of development Characteristic data and other 
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switching characteristics over recommended operating free-air temperature range, C._ = 50 pF 
(unless otherwise noted) (see Figure 1) 













SN74LV02 


pOr | Voc=5Vt05V | Voc=33Vt03V | Voo=27V | 
PARAMETER ONPUT) ureut Voo=5Vt05V | Voc=3.3V203V | Voc=2.7V | UNIT 
MIN TYP MAX| MIN TYP MAX| MIN MAX | 


A DS A ) 
operating characteristics, Ta = 25°C 


PARAMETER TEST CONDITIONS Yoo | TP | UNIT 









Cod Power dissipation capacitance per gate CL=50pF, f=10MHz 
} rsv [2 | ° 
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PARAMETER MEASUREMENT INFORMATION 














oO Vz 
From Output 1 kQ = © Open tepLH/tPHL 
Under Test GND tpLz/tpze 
Cy = 50 pF tpHz/tp2H 
(see Note A) 1kQ 
WAVEFORM /| Voc =4.5V!1 Voc=2.7V 
CONDITION to 5.5 V to 3.6 V 
= : = 1.5V 
LOAD CIRCUIT 2.7 
Timing Input Vm 
k¢—— ty ———_9 +—>le—_—_-> 
| | ‘ | tsu th | 
| Vv | Vv | | | Vi 
OV OV 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
Vi Vi 
Output 
| | ov Control af = | ov 
| | PZL | 
‘PLH > <> "PHL | | tpz + 
| | ——— VoH wy rites | | 0.5 x Vz 
Output | #- Vm | M Vm Pare V | Vm | Avo. +0.3V 
l VoL mn | Troe VOL 
| (see Note B) | | tpHz ‘- 
Output PHL | Se ee | 
| | VoH J | —— —= — VOH 
y V Waveform 2 Vv VOH — 0.3 V 
m m S1 at GND ue Sea 
VOL (see Note B) 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 


INVERTING AND NONINVERTING OUTPUTS 
NOTES: A. OQ, includes probe and jig capacitance. 


. tp_z and tppz are the same as tgjs. 
. tpz_ and tpzH are the same as ten. 
. tpLH and tpH_ are the same as tpg. 


QOnmoo w 


LOW- AND HIGH-LEVEL ENABLING 


. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, ty < 2.5 ns, tf< 2.5 ns. 

. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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EPIC ™ (Enhanced-Performance Implanted SN54LV04...J OR W PACKAGE 
CMOS) 2-1 Process SN74LV04 ... D, DB, OR PW PACKAGE 
(TOP VIEW) 


@ Typical Vo_p (Output Ground Bounce) 
< 0.8 V at Voc, Ta = 25°C 

@ Typical Voy (Output Voy Undershoot) 
> 2 Vat Voc, Ta = 25°C 

@ ESD Protection Exceeds 2000 V Per 


MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 





R = 0) 
@ Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 SNS54LV04... FK PACKAGE 
@ Package Options Include Plastic (TOP VIEW) 
Small-Outline (D), Shrink Small-Outline EPs oe 
(DB), Thin Shrink Small-Outline (PW), and eee 


Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Ceramic (J) 300-mil DIPs 


description 


These hex inverters are designed for 2.7-V to 
5.5-V Voc operation. 


The ’LV04 contain six independent inverters. 
These devices perform the Boolean function 
Y=A. NC — No internal connection 





The SN74LV04 is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54LV04 is characterized for operation over the full military temperature range of —55°C to 125°C. The 
SN74LV04 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 
(each inverter) 


INPUT | OUTPUT 
A Y 
H L 
H 






EPIC is a trademark of Texas Instruments Incorporated. 
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$s ions per terms of Texas Instruments standard warranty. . 
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logic symbolt — | logic diagram, each inverter (positive logic) 
1A A —+ >o———-——- Y 
2A 

3A 

4A 

5A 

6A 





Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 
Pin numbers shown are for D, DB, J, PW, and W packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


SUPPIY VOHAGETaNGG; VOC oss hi. vad exavnwd iwawse ewe nOedevoandsiei mae sages eae DES Oes -0.5Vto7V 
Input voltage range, V; (see Note 1) ..... ee eect eee e eee eeeee -0.5 V to Voc + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) .......... cece ccc eee eens -—0.5 V to Voc + 0.5 V 
Input clamp current, liq (Vjp<O OF Vi >VoOG) 22. cece cece eee eee eee eee teen ee ees +20 mA 
Output clamp current, lox (Vo <O Or VO>Vec) ...- eee cece eee rere eect eee eeeecees £50 MA 
Continuous output current, lo (Vo =O to Voc) ..... Lint Ol canta genie ees eee chee eee +25 mA 
Continuous current through Voc or GND ........ ee ee re peer eaes wee .... £50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 3):D package ................... 1.25 W 

DB or PW package ............. 0.5 W 
Storage temperature range, sig ..--- ee eee reece eee eee teers —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. This value is limited to 7 V maximum. 
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 


recommended operating conditions (See Note 4) 
PF —(i‘“‘“‘“ i LSE 


Vcc Supply voltage 2.7 55 2.7 55 









ViH High-level input voltage 
IL 


V Low-level input voltage 


V Input voltage | 


| en 
Vo Output voltage 8 Voc} 0 Vcc 


lOH High-level output current 














lOL Low-level output current 


| At/Av Input transition rise or fall rate 
TA Operating free-air temperature 85 


NOTE 4: Unused inputs must be held high or low to prevent them from floating. a | 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


SN54LV04 SN74LV04 
PARAMETER TEST CONDITIONS Vect UNIT 
TYP MAX TYP MAX 














Von Le 
flon==1@ma_——SC~—~“‘*~‘—s~‘“sSCi C8 C~irSC(i SCS 
flou=T0ouASSCSC~S~SCSCS NK CC CSC~*«t 

Vou CY) 7 






Icc = Vcc or GND 


Al One input at Voc — 0.6 V 
CC Other inputs at Voc or GND 3V to3.6V 
‘4 Gua a ergo egestas 
= or 
ee a i a ae a 


Tt For conditions shown as MIN or MAX, use the appropriate values under recommended eae conditions. 





switching characteristics over recommended operating free-air temperature range, C; = 50 pF 
(unless otherwise noted) (see Figure 1)) 


SN54LV04 


* 
wi 





switching characteristics over recommended operating free-air temperature range, C; = 50 pF 
(unless otherwise noted) (see Figure 1) 


SN74LV04 
PARAMETER Adi Ue V Vt05V. | Voc=33V+03V | V v | UN 
(INPUT) (OUTPUT) cco =5V+0.5 CC = 3.3 V+0.3 CC =2.7 UNIT 
MIN TYP MAX] MIN TYP MAX| MIN MAX, 
OO OO) 


operating characteristics, Ta = 25°C 


PARAMETER TESTCONDITIONS | Voc| TYP| UNIT 

















| 3.3. V 18 
Cod Power dissipation capacitance per inverter Ci =50pF, f=10MHz me pF 
TE 
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PARAMETER MEASUREMENT INFORMATION 

















oO Vz 
From Output | 1 kQ $1 © Open tPLH/tPHL 
Under Test GND tpLz/tpZL 
C_ = 50 pF ee tPHz/tpZH 
(see Note A) : 
WAVEFORM j Voc =4.5V| Voc=2.7V 
CONDITION to 5.5 V to 3.6 V 
a a 1.5V 
LOAD CIRCUIT i 
Timing Input Vm 
| -—-————— OV 
—+— sod 
| | | tsu. th | 
| , OV 0V 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
Output V 
put Kim) im OV Control ee aa ov 
| l tpz. > oe 
tpLH ¢—> 'PHL he dost 
| | | ee VOH Output . e ae + i. 0.5 x Vz 
| Vv Vv | Waveform 1 | 
Output m | m s | VoL + 0.3 V 
| | | OL (see Note B) : tpHz —i 
| t l¢—>— teu t | id 
Output PHL | Output PZH > (- 
| | VOH Waveform 2 | V VOH - -0.3V VOH 
Vim Vm S1 at GND m ar 
=== VOL (see Note B) - o 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 


INVERTING AND NONINVERTING OUTPUTS 
NOTES: A. Cy includes probe and jig capacitance. 


tp_z and tp}7 are the same as tgjs. 
tpZ_ and tp7}H are the same as ten. 
tPLH and tpHL are the same as tpg. 


QOnmnmood ww 


LOW- AND HIGH-LEVEL ENABLING 


Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, tr $2.5 ns, tps 2.5 ns. 
The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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@ EPIC™ (Enhanced-Performance Implanted SN54LVU04... JOR W PACKAGE 
CMOS) 2-1: Process SN74LVU04...D, DB, OR PW PACKAGE 


(TOP VIEW) 
® Typical Vo_p (Output Ground Bounce) 


< 0.8 V at Voc, Ta = 25°C 

@ Typical Vony (Output Voy Undershoot) 
> 2V at Vcc, Ta = 25°C 

@ ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 





R = 0) 
@ Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 SNS54LVU04 ... FK PACKAGE 
@ Package Options Include Plastic (TOP VIEW) 
Small-Outline (D), Shrink Small-Outline Se 
(DB), Thin Shrink Small-Outline (PW), and er Z> oO 


Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Ceramic (J) 300-mil DIPs 


description 


These hex inverters are designed for 2.7-V to 
5.5-V Voc operation. 


The ’LVU04 contain six independent inverters with 
unbuffered outputs. These devices perform the 
Boolean function Y = A. 


The SN74LVU04 is available in TIl’s_ shrink 
small-outline package (DB), which provides the 
same I/O pin count and functionality of standard 
small-outline packages in less than half the 
printed-circuit-board area. 


The SN54LVU04 is characterized for operation over the full military temperature range of —55°C to 125°C. The 
SN74LVU04 is characterized for operation from —40°C to 85°C. 





NC — No internal connection 


FUNCTION TABLE 
(each Inverter) 


INPUT | OUTPUT 
A Y 
H L 
L H 






EPIC is a trademark of Texas Instruments Incorporated. 
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logic symbolt logic diagram, each inverter (positive logic) 
1A A —— SY 
2A 

SA 

4A 

5A 

6A 





t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 
Pin numbers shown are for D, DB, J, PW and W packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)+ 


Supply voltage: rande, VeGon..ceiw vies dvedede eeteany netecs SabeveStavek can eerseeeesak -0.5Vto7V 
Input voltage range, V; (see Note 1) 0... cece e eee eee e eee eee ee -0.5 V to Voc + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) .......... cece eee eee ees -0.5 V to Veg + 0.5 V 
Input clamp current, IyK (Vj<O Or Vj >VoG) .. cece cece eee ee ees en Peer e eee ere re +20 mA 
Output clamp current, lox (Vo <O Or VQ>VeC) ... eee eee e eee e eee e eee e eee +50 mA 
Continuous output current, lo (Vo =O to Voc) 2... eee eee e eee e eee e tee eneneee +25 MA 
Continuous current through Voc or GND .... 1. eee eee e eee e eee t beens +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 3):D package ................... 1.25 W 

DB or PW package ............. 0.5 W 
Storage temperature range, Tsig ..----------- cakes bet eee atsaunee en adaeceewers —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stressratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. . 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. This value is limited to 7 V maximum. : | 
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 


recommended operating conditions (see Note 4) 


| <= SN54LVU04 | SN74LVU04 | 
min MAXT Min max] ONT 


Vcc _ Supply voltage | 27 55] 27 55 


Bae? Voo=27Ves6v | 24 | 24 | 
VIH High-level input voltage V 
Voo=45Vt055V. | 355. | 


| Voc =2.7 Vto 3.6 V 
VIL Low-level input voltage 
1Vcc = 4.5 V to 5.5 V 
VI Input voltage | 


Vo Output voltage 
















IOH High-level output current 









IOL Low-level output current 







100 nal 


ota Call 
[0 100 nsiv_| 


oO 


At/Av Input transition rise or fall rate 


TA 
NOTE 4: Unused inputs must be held high or low to prevent them from floating. 


Operating free-air temperature 
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electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
Sees 
MIN to MAX 
= GND, ou=-omA | av | aa 
M=GND,toH=—12mA_ nn Oe 
evi, ‘TOL = 100uA 


a a eT 
=Ace. ss a 
3.6 V 
= Vcc or GND | 86V 
— Vi = Vcc or GND, SS 
1= VCC re 
5.5 V = 
One input at Vcc — 0.6 V, 
Alcc Other inputs at Voc or GND 3V to3.6V war 


Go ee a 
= or 
was 


tT For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
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switching characteristics over recommended operating free-air temperature range, C; = 50 pF 
(unless otherwise noted) (see Figure 1) 


. SN54LVU04 





switching characteristics over recommended operating free-air temperature range, C, = 50 pF 


(unless otherwise noted) (see Figure 1) 


SN74LVU04 | 
Near 
PARAMETER aNPUT) Pepe Voc=5V+05V | Voo=3.3Vt03V | Vo¢=2.7V | UNIT 
MIN TYP MAX| MIN TYP MAX| MIN MAX | 
NI (Ee (AE A a Pe ee ee 


operating characteristics, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 













3.3 V 7 
Cpd Power dissipation capacitance per inverter CL=50pF, f=10MHz oe ae 
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PARAMETER MEASUREMENT INFORMATION 






















From Output tpLH/tPpHL 
Under Test tpLz/tpZL 
C_ = 50 pF tPHz'tpZH 
(see Note A) 1kQ | 
WAVEFORM | Vcc =4.5V| Voc =2.7 V. 
CONDITION to 5.5 V to 3.6 V 
= = = Vm —45V 
LOAD CIRCUIT Vi 2.7V 
6V 
\eeras arenas: OY 
\¢ —— ty ——» ple 
| | tsu th 
| Vv | | 
Input =—sV | Vv ! | | Vi 
OV OV 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
Vj Vi 
Output 
| OV Control ; af = | OV 
| | ! _—) ! PZL | 
'PLH > ‘PHL | | tz i 
| | ——— VoH . oe | . 0.5x Vz 
Output | # Vm l t Vm Dee Vv | K Vm =| f VoL +0.3V 
| | VOL (see Note B) | tpHz PI [ie VoL 
: k¢e—p— tpi t | ha 
Output ii | Output esas ir | 
| | VOH . | — ——— VOH 
Waveform 2 Vv VOH — 0.3 V 
Vm Vm S1 at GND m uae 
wee VOL (see Note B) ~ 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 


INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING 


. Cy includes probe and jig capacitance. 

. Waveform 1 is for an output with internal conditions such that the output is low axceck when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, t, < 2.5 ns, t¢< 2.5 ns. 

. The outputs are measured one at a time with one transition per measurement. 

. tp_z and tpyz are the same as tgs. 

. tpz_ and tpz} are the same as ten. 

. tPLH and tpy_ are the same as tog. 


Figure 1. Load Circuit and Voltage Waveforms 


NOTES: 


QOnumog w > 
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@ EPIC™ (Enhanced-Performance Implanted SN54LV08 ... JOR W PACKAGE 
CMOS) 2-1 Process SN74LV08 ...D, DB, OR PW PACKAGE 
(TOP VIEW) 


@ Typical Vo._p (Output Ground Bounce) 
< 0.8 V at Voc, Ta = 25°C 

@ Typical Vopy (Output Voy Undershoot) 
> 2V at Voc, Ta = 25°C 

@ ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 





R = 0) 
@ Latch-Up Performance Exceeds 250 mA 

Per JEDEC Standard JESD-17 SNS54LV08 ... FK PACKAGE 
@ Package Options Include Plastic (TOP VIEW) 


Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), and 
Ceramic Flat (W) Packages, Ceramic Chip 
Carriers (FK), and Ceramic (J) 300-mil DIPs 


description 


These quadruple 2-input positive-AND gates are 
designed for 2.7-V to 5.5-V Voc operation. 


The ’LV08 perform Boolean function Y = A.B or 
Y = A + Bin positive logic. 

The SN74LV08 is available in Tl’s_ shrink NC — No internal connection 
small-outline package (DB), which provides the | 
same |/O pin count and functionality of standard 


small-outline packages in less than half the 
printed-circuit-board area. 


The SN54LV08 is characterized for operation over the full military temperature range of —55°C to 125°C. The 
SN74LV08 is characterized for operation from —40°C to 85°C. 





FUNCTION TABLE 
(each gate) 


INPUTS | OUTPUT 
A BY 


H H H 
L X L 
X L L 






EPIC is a trademark of Texas Instruments Incorporated. 
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1A 
1B 
2A 
2B 
3A 


logic symbolt logic diagram, each gate (positive logic) 
1 A 
; | 
5 2Y 
9 
3Y 


3B 
4A 
4B 





4Y 


T This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 
Pin numbers shown are for D, DB, J, PW, and W packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)? 


Supply VOllage Tange: VEC. wsaieaa- usa act wawis peated penta ga eeean ee runwen teense wis -0.5Vto7V 
Input voltage range, V; (see Note 1) ........... sacle Mauda anemia een eternal -0.5 V to Voc + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ............ cee eee ees —0.5 V to Voc + 0.5 V 
Input clamp current, liq (Vj<O Or Vi>Voe) ...- cece cece cet eee e eee e eee eeeneeaes +20 mA 
Output clamp current, lox (VQ <O Or VQ >Voc) ..--- eee eee eee eet ee ee eeenees +50 mA 
Continuous output current, Io (Vo =O tO VCC) «0. eee cece e eect e teen eee e tenet eee ne eees +25 MA 
Continuous current through Voc or GND ........ eee eee eee e ee eneenees +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 3):D package ................... 1.25 W 

DB or DW package ............. 0.5 W 
Storage temperature range, Tsig .----.----e sere eee LER RR MER hG eS eRe ace Meee wears —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


2. This value is limited to 7 V maximum. 
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 
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recommended operating conditions (see Note 4) 


| SN54LV08 SN74LV08 
[MIN MAX] MIN MAX| 


Voc __ Supply voltage 27 55| 27 55 
a Voo-27viosev | 2 | 2 

VIH High-level input voltage V 
Voo=45V1055V 
Voo=27Vt036V S[ oa 

VIL Low-level input voltage cG 2 V 
Voo=45V1065V 

| 



















V Input voltage 0 Vcc 0 Vcc 
IVo Output voltage _ Oo Voc 0 Vcc 
VCC = 2.7 V to 3.6 V & 6 
IOH High-level output current ‘ mA 
Vcc = 4.5 V to 5.5 V ge -12 












Voc=27vesev |< 6] 6 
lOL Low-level output current mA 
| Voo=45V1055V 
At/Av Input transition rise or fall rate 0 100 0 100 
TA Operating free-air temperature 








NOTE 4: Unused inputs must be held high or low to prevent them from floating. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


SN54LV08 SN74LV08 
PARAMETER | TEST CONDITIONS Vect UNIT 
MIN TYP MAX; M TYP MAX 
V 
V 














| | IN 
lon =-100 pA _[ MIN to MAX | Voc-0.2 | Voc-0.2 | 
ous ele Ly 
asv_| 36 E 
3 


15 
~aev_| 


3.6 V 
V\ 


V rGND 
ous 


a eee | 36 
= O 
mess 
One input at Other inputs at 
AICC I veg-0.6V Vcc or GND SMO Se Y 


Vij=V GND ae a a ee ee F 
= or 


Tt For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 





OH 

OL 
ICC 
Cj 





switching characteristics over recommended operating free-air temperature range, C; = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM TO 
PARAMETER (INPUT) (OUTPUT) 
Y 


a eae a ee ae, IG 
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switching characteristics over recommended operating free-air temperature range, Give 50 pF 
(unless otherwise noted) (see Figure 1) | 


SN74LV08 
FROM 
PARAMETER (INPUT) (ourrun Voc =5V+t0.5V Veo=3.3Vt03V | Vog=2.7V | UNIT 
MIN TYP MAX| MIN. TYP MAX | MIN MAX 





ae aes 


operating characteristics, Ta = 25°C 


PARAMETER TESTCONDITIONS | Voc | TYP | UNIT 





3.3 V 
Cpd Power dissipation capacitance per gate CL=50pF, f=10MHz 2S 





W3 7; 
INSTRUMENTS 


6-26 . POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 


SN54LV08, SN74LV08 
QUADRUPLE 2-INPUT POSITIVE-AND GATES 


SCLS186C — FEBRUARY 1993 — REVISED APRIL 1996 


PARAMETER MEASUREMENT INFORMATION 




















Oo Vz 
From Output 1 kQ s1 © Open tpLH/tPHL 
Under Test GND tpLz/tpzL 
C. = 50 pF tpHz/tPZH 
(see Note A) 1 kQ 
WAVEFORM | Voc =4.5V! Voc=2.7V 
CONDITION to 5.5 V to 3.6 V 
= = = 1.5V 
LOAD CIRCUIT 2.7 
Timing Input Vm 
\¢—— ty ——— re 
| : y | tsu th | 
| V ! Vv | | | 
nput Vm m patainput = Km Ym 
OV OV 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
V 
m 
| | ov Control ~ = | ov 
| l PZL 
mune a ora 
| ——— VOH Output | | 0.5x Vz 
| V V Waveform 1 Vv | | 
Output m | m : S1 at V, | m VoL +0.3V 
| OL (see Note B) | | or 
| le—pl_-t | tpHzZ i < 
— je PLH t 
Output PHL | Output PZH | ft | 
V sotaa tt Ries 
| : | : OH Waveform 2 | ; Von —0.3v ‘OH 
m m S1 at GND ” ee 
see VOL (see Note B) = 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 
INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING 
NOTES: A. Cy, includes probe and jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, t, < 2.5 ns, tf< 2.5 ns. 
D. The outputs are measured one at a time with one transition per measurement. 
E. tp_z and tpyz are the same as tgs. 
F. tpz, and tpZpH are the same as ten. 
G. tPLH and tp} are the same as tog. 


Figure 1. Load Circuit and Voltage Waveforms 
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@ EPIC™ (Enhanced-Performance Implanted SN54LV14 ...J OR W PACKAGE 
CMOS) 2-1 Process SN74LV14...D, DB, OR PW PACKAGE 


(TOP VIEW) 


@ Typical Vo_p (Output Ground Bounce) — 


< 0.8 V at Voc, Ta = 25°C 

@ Typical Vopy (Output Voy Undershoot) 
> 2V at Vcc, Ta = 25°C 

@ ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 





R = 0) 
@ Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 SN54LV14... FK PACKAGE 
@ Package Options Include Plastic (TOP VIEW) 
Small-Outline (D), Shrink Small-Outline es at: Aer 
(DB), Thin Shrink Small-Outline (PW), a cd eh 


Ceramic Flat (W) Packages, Chip Carriers 
(FK), and (J) 300-mil DIPs 


description 


These hex Schmitt-trigger inverters are designed 
for 2.7-V to 5.5-V Voc operation. 


The ’LV14 contain six independent inverters. 
These devices perform the Boolean function 
Y=A. 


The SN74LV14 is available in Tl’s_ shrink 
small-outline package (DB), which provides the 
same I/O pin count and functionality of standard 
small-outline packages in less than half the 
printed-circuit-board area. 


The SN54LV 14 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74LV14 is characterized for operation from —40°C to 85°C. 





NC — No internal connection 


FUNCTION TABLE 
(each inverter) 


INPUT | OUTPUT 
A y 





EPIC is a trademark of Texas Instruments Incorporated. 
UNLESS OTHERWISE NOTED this document contains PRODUCTION Copyright © 1996, Texas Instruments Incorporated 
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logic symboit = | | logic diagram, each inverter (positive logic) 


1A 
2A 
3A 
4A 
5A 
6A 





tT This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 
Pin numbers shown are for D, DB, J, PW, and W packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage Tange; VGC: assist cecanercv en wdasewew ee eiwadiapenesdines Seed take eeceas —0.5Vto7V 
Input voitage range, V; (see Note 1) ........ eee cee eee ere een e ee eees —0.5 V to Voc + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ...... cece cee eee —0.5 V to Voc + 0.5 V 
Input clamp current, Ijq (Vjp<O Or Vi>VoC) .. cece eee e cette eee e eee t eee e eee eenees +20 mA 
Output clamp current, lox (VQ <O Or VQ >VeE) ope cece e eee e eee e eee een enees +50 mA 
Continuous output current, lo (Vo =O to Voc) ......--2es heheh Sauare Sie ee aloena tae eee eke +25 mA 
Continuous current through Vico o6 GND ese cea ed ok Sas eee Aiea ee een ee ee eee wera s +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 3):D package ................... 1.25 W 

| DB or PW package ............. 0.5 W 
Storage temperature range, Tgig ------ sees eee e eee teen nee nent ete t eee en ee nees —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stressratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. This value is limited to 7 V maximum. 
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 


recommended operating conditions (see Note 4) 


| SN54LV14 | SN74LV14 
[MIN MAX| MIN. MAX| ~~ 


VCC Supply voltage » 2.7 65 | 2.7 5.5 Pov | 
mor Voo=27viesev | 24 | 24 | 
VIH High-level input voltage ' : V 
Voo=45vi055V | 055 | 355 | 
| . Vcc = 2.7 V to 3.6 V Gi 
VIL Low-level input voltage in - V 
Voc = 45 Vt05.5V 
V Input voitage 0 Vcc 
0 Vcc 























Vo Output voltage ca Vcc 
| | Vcc =2.7 V to 3.6 V a a) 
IOH High-level output current mA 
Voc = 4.5 V to 5.5 V 
: | Voc = 2.7 V to 3.6 V fT 
IOL Low-level output current 4 mA 
Voo=45Vt055V 
At/Av Input transition rise or fall rate | 0 100 
TA Operating free-air temperature 0 8 C 


NOTE 4: Unused inputs must be held high or low to prevent them from floating. 










sitte, 
Male 
“aj 
a", 
, 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


SN54LV14 SN74LV14 
PARAMETER TEST CONDITIONS Vect 
TYP MAX] MIN TYP MAX 


[a7 _| a a 









VT+ 
Positive-going 
threshold 








VT- 
Negative-going 
threshold 













[98 as 
p24 
















AVT 
Hysteresis (VT, — VT_) 







Von [ow =- mA 
ao ome As a cE 
See dT TY 






Vo. [lgu=6ma Ec ge 
ions t2mA Soss[ ass. 












Vi = Voc or GND | 36v | al 
— x 
Vi=VCCorGND, I9=0 nl 
= oO ’ = 
i : Tssv fo 
One input at Vcc — 0.6 V, ae 


Cc Vj=aV GND a = ee 
j = or 
3 ears ee ee eee es eee ee 


Tt For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 






switching characteristics over recommended operating free-air temperature range, C; = 50 pF 
(unless otherwise noted) (see Figure 1) 


< SN54LV14 


SF Vec = 3.3V+0.3MO) Vec=2.7V | UNIT 


ma we 
AX OMIN MAX 
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switching characteristics over recommended operating free-air temperature range, C.. = 50 pF 
(unless otherwise noted) (see Figure 1) ee | | 


| SN74LV14 | 
et ae 
PARAMETER anpur) | courpun |_Yec=sv#0sv | Voc=33vi03av | Voc=27V | 
: MIN. TYP MAX| MIN TYP MAX| MIN MAX 
[wef * fy te ee 
operating characteristics, Ta = 25°C 


— PARAMETER. TEST CONDITIONS 


Cod. Power dissipation capacitance per inverter | CL=50pF, f=10MHz 
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PARAMETER MEASUREMENT INFORMATION 




















Oo Vz 
From Output 1 kQ $1 © Open tpLH/tPHL 
Under Test GND tpLz/tpZ. 
CL = 50 pF tPH2/tpZH 
(see Note A) TkQ 
WAVEFORM | Voc =4.5V| Voc=2.7V 
CONDITION to 5.5V to 3.6 V 
= oi =. Vm 1.5 Vv 
LOAD CIRCUIT Vi 2.7V 
Vz 6V 


Timing Input m 
| ee OV 
lt —— ty ——> +—>le er 
| | tsu th 






| V | | 
Input =s«V 3 Vv ! | | Vi 
OV OV 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
Vi Vi 
Output 
| | OV Control aA = | ov 
| | PZL | 
'PLH > <—>- ‘PHL || tprz ie 
1 | ——— VoH euput | | 0.5 x Vz 
V Vv Waveform 1 
Output | m | m Si atV | | Vv 
VoL : | VOL 
| (see Note B) 
| le» t | _tpHz i 
PLH t 
tPHL —4— l PZH > 
Output | VoH Output | y 
| : Waveform 2 ‘i VoH-0.3v 08 
Vm m $1 at GND m sah 
——— VOL (see Note B) = 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 
INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING 
NOTES: A. Cy, includes probe and jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, ty < 2.5 ns, t¢< 2.5 ns. 
D. The outputs are measured one at a time with one transition per measurement. 
E. tp_z and tpy7 are the same as tgs. 
F. tpzp_ and tpzp are the same as ten. 
G. tpLH and tp are the same as tog. 


Figure 1. Load Circuit and Voltage Waveforms 
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@ EPIC™ (Enhanced-Performance Implanted SN54LV32...J OR W PACKAGE 
CMOS) 2-1: Process SN74LV32...D, DB, OR PW PACKAGE 
(TOP VIEW) 
@ Typical Vo_p (Output Ground Bounce) 


< 0.8 V at Voc, Ta = 25°C 

@ Typical Vopy (Output Voy Undershoot) 
> 2 Vat Vcc, Ta = 25°C 

@ ESD Protection Exceeds 2000 V Per 


MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 





R = 0) 
@® Latch-Up Performance Exceeds 250 mA 

Per JEDEC Standard JESD-17 SN54LV32... FK PACKAGE 
@ Package Options Include Plastic (TOP VIEW) 


Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), 
Ceramic Flat (W) Packages, Chip Carriers 
(FK), and (J) 300-mil DIPs 


description 


These quadruple 2-input positive-OR gates are 
designed for 2.7-V to 5.5-V Voc operation. 


The ’LV32 perform the Boolean function 
Y=A+BorY=A - Bin positive logic. 

The SN74LV32 is packaged in TI's. shrink NC — No internal connection 
small-outline package (DB), which provides the 

same I/O pin count and functionality of standard 


small-outline packages in less than half the 
printed-circuit-board area. 


The SN54LV32 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74LV32 is characterized for operation from —40°C to 85°C. 





FUNCTION TABLE 
(each gate) 


eT dal 


H 
X H H 
L L L 






EPIC is a trademark of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION Copyright © 1996, Texas Instruments Incorporated 
DATA Information current as of publication date. Products conform to jj 
specifications per the terms of Texas Instruments standard warran TEXAS 
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logic symbolt logic diagram, each gate (positive logic) 


1A 
1B 
2A 
2B 
3A 
3B 
4A 
4B 





Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 
Pin numbers shown are for D, DB, J, PW, and W packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)+ 


Supply voltage range; VcG:cssigeeniesa tose reams ianteaseavet ie sewawase eee ew aneswms -0.5Vto7V 
Input voltage range, V; (See Note 1) ............ eee ee ee eee ee ie Ded alana tts Soi eevee’ -0.5 V to Veo + 0.5 V 
Output voltage range, Vo (See NoteS 1 ANd 2) ....... cece cece ccc e cece eee —0.5 V to Voc + 0.5 V 
Input clamp current, li (Vi <O10r Vi > VCC) ccncsede ce cieii neds cae na enue nae ee eee 0% +20 mA 
Output clamp current, lox (Vo <0 Or Vo>Voc) «cc cece cence eens Uae owe nue yeaa Seats +50 mA 
Continuous output current, Io (Vo =O to Voc) .......- Puce ase cesatica Gira ate earner eae tii mar ley ed aaa +25 mA 
Continuous current through Voc Or GND ....... cece eee eee ete enone re eter eee +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): D package ................... 1.25 W 

| DB or PW package ............. 0.5 W 
Storage temperature range, Istg .--- ++. ee eee ee eee eee eee eee eens Lite Hee ee —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


2. This value is limited to 7 V maximum. 
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 
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recommended operating conditions (see Note 4) 


SN54LV32 SN74LV32 
[MIN MAX] MIN MAX] ~~ 



















Vcc Supply voltage | 2.7 5.5 2.7 5.5 
ate Veo=27Vto36V | 2 0} 
VIH High-level input voltage V 
Voo=45Vi055V 
, Voo=27Vto36V [ge] 8 
VIL Low-level input voltage site V 
Voo= 45 V0 55V 
Vi Input voitage 0 NCC 0 Voc 
Vo Output voltage 0 Vcc 0 Vcc 
, Voo=27 V0 56V 
lOH High-level output current ~~ mA 
Voc = 4.5 V to5.5V vol 
Voo=27vosev |< 6,6 
lOL Low-level output current mA 
Voo=45V1055V 





At/Av Input transition rise or fall rate 0 100 0 100 
TA Operating free-air temperature —55 125 | -40 85 


NOTE 4: Unused inputs must be held high or low to prevent them from floating. 














electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


SN54LV32 SN74LV32 
PARAMETER TEST CONDITIONS Vect UNIT 
MIN TYP MAX; MIN TYP MAX 


IOH = —100 pA MIN to MAX | Voc-0.2 Vcoc-0.2 
VOH IOH = -6 mA 
L 










ae ae 
flou==2mA_——SSS~S~—~SCS sv 

fion=100uA SS Nt SCC 

ae ae 






lo = 6 mA ee) aaa 
ioL = 12mA es 8 


sev [op 
eee [36 






sev [20 
‘gees are [—36v 


One input at One input at re. 
svt 
Cj Vi = Voc or GND 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 


0.4 

att 

A 20 
Sy 20 










switching characteristics over recommended operating free-air temperature range, C,_ = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM TO 
(INPUT) (OUTPUT) 


ae ae ee ee ae 


PARAMETER 








PRODUCT PREVIEW information concerns products In the formative or 
design phase of development. Characteristic data and other jf 
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switching characteristics over recommended operating free-air temperature range, C, = 50 pF 
(unless otherwise noted) (see Figure 1) 










Z SN74LV32 } 
PARAMETER Enon ide Voc=5Vi05V | Voc=3.3Vi03V | Voc=27V | UNIT 
(INPUT) (OUTPUT) lS 
MIN TYP MAX| MIN TYP MAX] MIN MAX| 
= De, Ss QO GO SO 


operating characteristics, Ta = 25°C 


PARAMETER TEST CONDITIONS | Vcc | TYP | UNIT 


C Power dissipation capacitan r gat Cy = 50 pF f = 10 MHz L33V | 23 F 
wer aissipation capacitance per gate : = ’ = 
a eee oui P 
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PARAMETER MEASUREMENT INFORMATION 























oO Vz 
From Output 1 kQ st © Open tpLH/tpHL 
Under Test GND tpLz/tpzL 
CL = 50 pF a tpHzZ/tPZH 
(see Note A) 
WAVEFORM | Voc =4.5V| Voc =2.7V 
—_ to 5.5V to 3.6 V 
= - od 1.5V 
LOAD CIRCUIT pin 
Timing eae 
i w—> 
| | Vi 
Input Vm Vim Data Input 
OV 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
Vi Vi 
Output V 
| | tPZL > we | | 
tPLH 4 —> a tPHL l tPLz + 
| | ——-— VOH Output 5 y 0.5 x Vz 
| Vm Vv Waveform 1 | ! 
Output | nM $1 at Vz ! VOL +0:3V yo, 
| | OL (see Note B) | | tpHz —DI Pa 
tPHL l¢—>— tPLH tpZ7H 
fe) | 
utput | VoH Output | | Fos ate 
| Waveform 2 : Von 0.3 OH 
Vm Vm S1 at GND m at 
OL (see Note B) = 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 


INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. Cy includes probe and jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, t, < 2.5 ns, ts< 2.5 ns. 
The outputs are measured one at a time with one transition per measurement. 
tp_z and tpy7 are the same as tgs. 
tpz_ and tpZH are the same as ten. 
tPLH and tpH i are the same as tog. 


Figure 1. Load Circuit and Voitage Waveforms 


Onmogd 
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@ EPIC™ (Enhanced-Performance Implanted SN54LV74 ... J OR W PACKAGE 
CMOS) 2-1: Process SN74LV74...D, DP, OR PW PACKAGE 
(TOP VIEW) 


@ Typical Vo_p (Output Ground Bounce) 
< 0.8 V at Voc, Ta = 25°C 

@ Typical Vopy (Output Voy Undershoot) 
> 2 V at Voc, Ta = 25°C 

@ ESD Protection Exceeds 2000 V Per 


MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 





R = 0) 
@ Latch-Up Performance Exceeds 250 mA 

Per JEDEC Standard JESD-17 SN54LV74... FK PACKAGE 
@ Package Options Include Plastic (TOP VIEW) 


Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), 
Ceramic Flat (W) Packages, Chip Carriers 
(FK), and (J) 300-mil DIPs 


description 


These dual positive-edge-triggered D-type flip- 
flops are designed for 2.7-V to 5.5-V Voc 
operation. 


A low level at the preset (PRE) or clear (CLR) 
inputs sets or resets the outputs regardless of the 
levels of the other inputs. When PRE and CLR are NC — No internal connection 
inactive (high), data at the data (D) inputs meeting 

the setup-time requirements is transferred to the 

outputs on the positive-going edge of the clock 

pulse. Clock triggering occurs at a voltage level 

and is not directly related to the rise time of the 

clock pulse. Following the hold-time interval, data 

at the D input can be changed without affecting the 

levels at the outputs. 





The SN74LV74 is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard smail-outline packages in less than half the printed-circuit-board area. 


The SN54LV74 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74LV74 is characterized for operation from —40°C to 85°C. 


EPIC is a trademark of Texas Instruments Incorporated. 





UNLESS OTHERWISE NOTED this document contains PRODUCTION Copyright © 1996, Texas Instruments Incorporated 


DATA Information current as of publication date. Products conform to i 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all EXAS 
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FUNCTION TABLE 


aie OUTPUTS 





T This configuration is nonstable; that is, it does not 
persist when PRE or CLR returns to its inactive 
(high) level. 


logic symbol 





+ This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for D, DB, J, PW, and W packages. 


logic diagram, each flip-flop (positive logic) 


PRE 






g 
° 
i 
Cc 


CLR 





wy TEXAS 
INSTRUMENTS 


6-42 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 


SN54LV74, SN74LV74 
DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOPS 


SCLS189C —- FEBRUARY 1993 — REVISED APRIL 1996 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)T 


SUPDIY VONAGO TaNGe, VGG. wiessri nastiest odes poe e yieedad core nde Vandana -0.5Vto7V 
Input voltage range, V; (see Note 1) ....... Wie W eases wae neonate wala Sines ance oa -0.5 V to Voc + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ........... eee ee eee —0.5 V to Voc + 0.5 V 
Input clamp current, liq (Vj <OOrVi > Voc) ...- eee cece eect eee eee tect eee eeenes +20 mA 
Output clamp current, lox (Vo <O Or VOo>Voc) ..--- ee eee tee eee tte eee e ete eeeeeeenes +50 mA 
Continuous output current, IQ (VQ =OtO VCC) ..--- cece eee tee eee tenn n eens +25 MA 
Continuous current through Voc or GND ... 6.6... ee teen eens +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (See Note 3):D package ................... 1.25 W 

DB or PW package ............. 0.5 W 
Storage temperature range, Istg ..-- ee cece eee ete eee tenet eens —65°C to 150°C 


Tt Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. This value is limited to 7 V maximum. 
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 


recommended operating conditions (see Note 4) 


Vcc Supply voltage 


Vcc = 2.7 V to 3.6 V 
VIH High-level input voltage 
Vcc = 4.5 V to 5.5 V 
VCC = 2.7 V to 3.6 V 
VIL Low-level input voltage 
Voc = 4.5 V to 5.5 V | 
Vi Input voltage nV 
Vo Output voltage 8 Vcc 0 Voc} V | 


V 
. Voc = 2.7 V to 3.6 V 
IOH High-level output current mA 
| Voc = 4.5 V 10 5.5 V 
Voc = 2.7 V to 3.6 V aa 
IOL Low-level output current mA 
Voo=45Vt055V 
At/Av Input transition rise or fall rate 0 100 0 100 
TA Operating free-air temperature —55 125 —40 85 


NOTE 4: Unused inputs must be held high or low to prevent them from floating. 


SN54LV74 SN74LV74 UNIT 























£}. 
Pope. 
ec: 
s 
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electrical characteristics over recommended | operating free-air temperature range (unless 


otherwise noted) | 
SNS4LV74 _ SN74LV74 
PARAMETER TEST CONDITIONS 
5. TYP MAX TYP MAX 
IOH = —100 pA MIN to MAX = - 0.2 
IOH =-6 mA a 7 













IOH =-12 mA 4.5V 


= a iat -— 






[i ae BRE Ca 
loL = 12 mA 
= Voc or GND 





One input at Voc — 0.6 V, 
Alcc Other inputs at Vcc or GND died | stn 
a Ae a 
Vi = Voc or GND : 


Tt For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 








timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 


| ssCSSNSSALVTG 
Vec=5 a Vac =3.3V 
ar meas bist 27 UNIT 











faock Glock Frequenoy ree 
PRE or CLR low a & : 
Pulse duration, LE high ay i 
CLK CLK high orlow or CLK high orlow AM gs 
Setup time, data before CLKT BHEG CLR acne 







Hold time, data after CLKT ee oT 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 


| SNTALVTA sd 
a BV | Vac=3.3V 
eae ay Voc =2.7V | UNIT 


fjok Clock requeny RAR, 1 OL 













PRE orCLRiow | PRE orCLRiow | CLR low | 15 
fy Pals craton, Leng duration, LE high fy Puls craton Letignh FRI high iene 4. en | 20 ec =a ———— 
a 
a 
OL a TL RE RA SN a SS A 
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switching characteristics over recommended operating free-air temperature range, C; = 50 pF 
(unless otherwise noted) (see Figure 1) 


SN54LV74 
FROM 
PARAMETER (INPUT) aureus Veco=5V+t05V | Voco=3.3V403V | Voc=2.7V | UNIT 
MIN TYP er silt TYP visas = MAX 


MHz 





coc or CLR 
QorQ 


switching characteristics over recommended operating free-air temperature range, C; = 50 pF 
(unless otherwise noted) (see Figure 1) 


SN74LV74 
PUT Veo=5V+05V |Voc=3.3V+0.3V | Voc=27V_ 
PARAMETER (INPUT) ureun Voc =5V+0.5V |Voc=3.3Vt03V | Voc=27V | UNIT 
MIN TYP MAX| MIN TYP MAX| MIN MAX | 


operating characteristics, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 








C Power dissipation capacitance per flip-flop Cy. = 50 pF f = 10 MHz 
pd na rae ! , L=50pF, f= sv | 68 





PRODUCT PREVIEW Information concerns products in the formative or 
phase of development. Characteristic data and other 
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PARAMETER MEASUREMENT INFORMATION 








O Vz 
From Output 1kQ S1// -O Open tpLH/tpHL 
Under Test GND tpLz/tpZL 
C= 50 pF ae tPpHz/tPZH 
(see Note A) 
WAVEFORM | Voo =4.5V| Voo=2.7V 
CONDITION to 5.5 V to 3.6 V 
= = os 1.5V 
LOAD CIRCUIT ot 
> Cee 
Timing Input Vm 
| Nr eee 0 V 
le ty ——> +> 
| | Vi | | Vi 
OV OV 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
Vj Vi 
Output Vv 
l l tex. > ie | 
t | 
mn oh Tee 
| | ——— VOH utput Mi | 0.5x Vz 
Vv Waveform 1 | 
Output | m | Vm | | Vo: +0.3V 
S1 at Vz OL: Pesaran 
| VoL | a VOL 
| (see Note B) | 
| ley t : | ptPHz we 
t PLH tpZH 
Out PHL | > £- 
utput VoH Output “7 eee V 
| Waveform 2 V VOH — 0.3 V On 
Vm Vm S1 at GND ” ne 
ean VOL (see Note B) 7 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 


INVERTING AND NONINVERTING OUTPUTS 
NOTES: A. Qt includes probe and jig capacitance. 


LOW- AND HIGH-LEVEL ENABLING 


B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


tpLz and tppz are the same as tgs. 
tpz and tpZ7H are the same as ten. 
tp_y and tpy, are the same as tog. 


© mmo O 


All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, tr < 2.5 ns, t¢< 2.5 ns. 
The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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@ EPIC™ (Enhanced-Performance Implanted SN54LV125.... JOR W PACKAGE 
CMOS) 2-1 Process SN74LV125 ... D, DB, OR PW PACKAGE 
(TOP VIEW) 


@ Typical Vo_p (Output Ground Bounce) 
< 0.8 V at Voc, Ta = 25°C 

@ Typical Vony (Output Voy Undershoot) 
> 2 Vat Vcc, Ta = 25°C 

@ ESD Protection Exceeds 2000 V per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 





R = 0) 
@ Latch-Up Performance Exceeds 250 mA 

Per JEDEC Standard JESD-17 SN54LV125 ... FK PACKAGE 
@ Package Options Include Plastic (TOP VIEW) 


Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), 
Ceramic Flat (W) Packages, Chip Carriers 
(FK), and (J) 300-mil DIPs 


description 


These quadruple bus buffer gates are designed 
for 2.7-V to 5.5-V Voc operation. 


The ’LV125 feature independent line drivers with 
3-state outputs. Each output is disabled when the 
associated output-enable (OE) input is high. 


The SN54LV125 is characterized for operation 
over the full military temperature range of —55°C 
to 125°C. The SN74LV125 is characterized for 
operation from —40°C to 85°C. 





NC — No internal connection 


FUNCTION TABLE 
(each buffer) 


ea ae 


H 
L L L 
H X Z 





EPIC is a trademark of Texas Instruments Incorporated. 





UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA information current as of publication date. Products conform to 
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logic symbolt logic diagram (positive logic) 





1 
2 
4 
5 





30E 10 
Tt This symbol is in accordance with ANSI/EEE Std 91 -1984 
and IEC Publication 617-12. 9 8 
Pin numbers shown are for D, DB, J, PW, and W packages. 3A 3Y 
—. 13 
40E 
4A = = 4Y 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)+ 


Supply voltage range; VieG: 44242 .d.creortisedordanstetecanaeveteriuueauseseedauagues -0.5Vto7V 
Input voltage range, V; (see Note 1) .... 2... cee eect ee eee ee tee eee eenes —0.5 V to Voc + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ......... cece ee eee eee eee eee —0.5 V to Voc + 0.5 V 
Input:clamp current): We (Vi DOr VES VGC) ceetesciheereek Gc tet es gaeeedigaknnads ca ead sates +20 mA 
Output clamp current, lox (Vo <O Or VO>VOC) «0c. cece ete e eee e eee cence eee teen eee eeneee +50 mA 
Continuous output current, Io (Vo =O tO Vog) «6... eee cece eee eee nee teen eee e eee e nee neee +35 mA 
Continuous current through Voc or GND ....... 2 eee eee e cece eee e en ees +70 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): D package ................... 1.25 W 

DB or PW package ............ 0.5 W 
Operating free-air temperature range, Ta... cece ccc cece eee eee tee ete eee tees -—40°C to 85°C 
Storage temperature range, Tgtg .----- eee eet e eee ete een e eee ete e eee ees —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voitage ratings may be exceeded if the input and output current ratings are observed. 


2. This value is limited to 7 V maximum. | 
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 





6-48 


W3 Texas 
INSTRUMENTS 


POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 


SN54LV125, SN74LV125 
QUADRUPLE BUS BUFFER GATES 
—_ WITH 3-STATE OUTPUTS 


SCES003B - NOVEMBER 1994 — REVISED APRIL 1996 





recommended operating conditions (see Note 4) 


SN54LV125 SN74LV125 
MIN MAX] MIN MAX] 


Vcc Supply voltage 2.7 5.5 2.7 5.5 
Vog=27viesev | 2 | 2 |, 

























VIH High-level input voltage 
Voc = 4.5 V to 5.5 V 3.15 
Voc = 2.7 V to 3.6 V a 
VIL Low-level input voltage CC ae V 
Voo=45Vt055V 
VI Input voltage 0 Voc 0 Vcc 
1Vo Output voltage | Voc 0 Vcc 
| Voo=27Viessv | @ -8|  -8 
IOH ~_—_—sHigh-level output current oe mA 
Voc = 4.5 V to 5.5 V ge —16 
Voo=27Vto36v. |“ 8! 
lOL Low-level output current mA 
Voo=45Vt055V 








At/AV _ Input transition rise or fall rate 0 100 0 100 
TA Operating free-air temperature —55 125} -40 85 


NOTE 4: Unused inputs must be held high or low to prevent them from floating. 







electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) | 


SN54LV125 SN74LV125 
PARAMETER TEST CONDITIONS Vect 
MIN TYPT MAX 


Veo-02 
Ge 
~_Po=-tema_—SSS—S—~—SS—S Sv dt 
fion=100yA_ SSN | SSC—t 
i 


VOL loL =8 mA 
aan aw 


ee 
= r 
ie 55 


eee ae 7 
= or rant 
oz ——_|Vo=Vec 
| 3.6V 
| (eno. iss | sev | 
ee acc ° [sav | a alos 
One input at Vcc — 0.6 V, 
as Other inputs at Voc or GND Boot a aa) a 
ERepaeanoeee 
| mes 
eee 


T All typical values are at Voc = 3.3 V, Ta = 25°C. 
+ For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
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switching characteristics over recommended operating free-air temperature range, C,_ = 50 pF 
(unless otherwise noted) (see Figure 1) 7 


SN54LV125 | 
FROM Voc =5.5V Voc =3.3 V 
MIN rr “ epMIIN rr _ Au a 





Tt All typical values are at Vcc = 3.3 V, Ta = 25°C. 


switching characteristics over recommended operating free-air tomperamre range, C; = 50 pF 
eee otherwise noted) (see Figure 1) 


SN74LV125 
FROM Voc =5.5V Voc =3.3 V 
MIN a MAX | MIN a MAX | 


T All typical values are at Vcc = 3.3 V, Ta = 25°C. 





operating characteristics, Ta = 25°C 
PARAMETER 


Outputs enabled 


bette Outputs disabled | 
Cod Power dissipation capacitance CL =50pF, f=10MHz 
Outputs enabled 
Outputs disabled 
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PARAMETER MEASUREMENT INFORMATION 


Oo Vz 
From Output 1kQ $1 © Open 
Under Test GND 
C_ = 50 pF 
(see Note A) i} 1 kQ 
LOAD CIRCUIT 
a tw ——- 
| \ Vi 
Input Vm Vm 
O0V 
VOLTAGE WAVEFORMS 
PULSE DURATION 


Vi 
! | ! _ 
lq—pl t 
tPLH > | PHL 
| | ——— VOH 
Output a: Vm | Vm 
| l VOL 
t lq—pl— tpLH 
Out PHL 
i | | VOH 
\ Vm # Vm 
=——) ot 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


(see Note B) 


tpLH/tpHL 


tpLZ/tpZL 
tpHz/tpZH 





WAVEFORM | Voc=4.5V| Voc=27V 
CONDITION | to5.5V to 3.6V 


Vm 1.5V 


Vi 2.7V 
Vz 6V 





Timing Input hm 
eee iocaae ov 


+e») 
tsu th 


| | Vi 
OV 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Output ‘Kv 4 vi 
utpu 
Control Vm 

| OV 


(see Note B) 


| 
tpzL —> iw Is 
t 
Output 1 | (plz zc ae 0.5 x Vz 
Waveform 1 | Vm | 
| | tPHZ we 
teZzH Oe 
Output | a ¥ 
Waveform 2 Vv VOH — 0.3 V OH 
S1 at GND ” ae 
VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 


INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. Cy includes probe and jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, t, < 2.5 ns, t¢< 2.5 ns. 
. The outputs are measured one at a time with one transition per measurement. 
. tp_z and tpyz are the same as tgs. 
. tpz_ and tpzp are the same as ten. 
. tPLH and tpHi are the same as tpg. 


Figure 1. Load Circuit and Voltage Waveforms 
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@ EPIC™ (Enhanced-Performance Implanted SN54LV138...J OR W PACKAGE 
CMOS) 2-1, Process SN74LV138 ... D, DB, OR PW PACKAGE 


(TOP VIEW) 
® Typical Vo_p (Output Ground Bounce) 


< 0.8 V at Vcc, Ta = 25°C 


@ Typical Vony (Output Voy Undershoot) 
> 2 Vat Vcc, Ta = 25°C 


@ ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

@ Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 


@ Package Options Include Plastic SN54LV138 .. . FK PACKAGE 
Small-Outline (D), Shrink Small-Outline (TOP VIEW) 
(DB), Thin Shrink Small-Outline (PW), 
Ceramic Flat (W) Packages, Chip Carriers 
(FK), and (J) 300-mil DIPs 





description 


These 3-line to 8-line decoders/demultiplexers 
are designed for 2.7-V to 5.5-V Voc operation. 


The ’LV138 are designed for high-performance 
memory-decoding or data-routing applications 
requiring very short propagation delay times. In 
high-performance memory systems, this decoder 
can be used to minimize the effects of system 
decoding. When employed with high-speed 
utilizing a fast enable circuit, the delay times of this 
decoder and the enable time of the memory are 
usually less than the typical access time of the 
memory. This means that the effective system 
delay introduced by the decoder is negligible. 





NC — No internal connection 


The conditions at the binary-select inputs and the three enable inputs select one of eight output lines. Two 
active-low and one active-high enable inputs reduce the need for external gates or inverters when expanding. 
A 24-line decoder can be implemented without external inverters and a 32-line decoder requires only one 
inverter. An enable input can be used as a data input for demultiplexing applications. 


The SN74LV 138 is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54LV 138 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74LV138 is characterized for operation from —40°C to 85°C. 


EPIC is a trademark of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION Copyright © 1996, Texas Instruments Incorporated 
DATA Information current as of publication date. Products conform to i. 


specifications per the terms of Texas Instruments standard warranty. TEXAS 
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FUNCTION TABLE 


ENABLE INPUTS SELECT INPUTS | OUTPUTS 


ee Cees es Es Oa CO CO A ae a 
re ee ee ee OS 
Pa SOR Se ee ee Oe SE OS 
TrrtirtTaioarererere KK RK 
arr ft ter Kx x x 
GTeitireitaretere cK K XK 
eee a a, SS 8 
a. 2b Oo ee a Ee 
x Ix as ore: SE. ee 
atk tre tt Ee LE SE 
a rs EE. se EE 
aL, oe Ee DE OE EE Oe 
Lr ff Lf Lk ot Lt 
Fo ot wks ok SE EE SE. “EE EE 





logic symbols (alternatives)T 








BIN/OCT 


A 0 Yo 0 

B 1 Y1 1 

Cc 2 Y2 2 

3 Y3 3 

G1 4 ¥4 4 
G2A 5 Y5 5 
G2B 6 Y6 6 
7 | Y7 7 





Tt These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for D, DB, J, PW, and W packages. 
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logic diagram (positive logic) 


O Yo 


Select 2 
Inputs B ie. a= P| 
oe 


Data 
Outputs 


Be O Y5 
C) 
ai — >. aes 2 
O Y6 
ue 
Enable | 4 ie -_ 7 
Inputs { G24 v | al 0 7 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)T 


Supply voltage range, Vcc ..........- er rT ee ee ee oe AGS a oats Oras ~0.5Vto7V 
Input voltage range, V; (See Note 1) 2... ... eee eee eee eee eee teen eens —0.5 V to Voc +: 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) .............56. Ris ertieoin Martone -0.5 V to Veg + 0.5 V 
Input clamp current, IK (Vj) <O Or Vi>VoC) «6... eee cence eee en ee eee nee ees +20 mA 
Output clamp current, IoK (VO <O Or VQ> Voc) «ccc cece cette ee eee eee cece net eee een ee eeee +50 mA 
Continuous output current, Io (Vo =O to Voc) «..- eee eee caeeea aiGtaaeemenmmeceneiaale: +25 mA 
Continuous current through Voc or GND .............- SB iaG hare ane Nee alice cis aiaa mena nem +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 3):D package .................... OW 
| | DB package ............eeeeee 0.55 W 

PW package .............e eee 0.5 W 

Storage temperature range, Tgtg ...-----+ eee eee e eee Vaeanee ie aia nace tetera —65°C to 150°C 


Tt Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. This value is limited to 7 V maximum. 
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 


recommended operating conditions (see Note 4) 


SN54LV138 SN74LV138 
MIN MAX| MIN MAX] ~~ 


Vcc _ Supply voltage 7 27 55| 27 55 
Voo-27vesev [| 2 | 2 | 
VIH High-level input voltage GC V 
| ___ [Voc =4.5Vt055V 
| Voo=27Vio3ev | pei =i, 
VIL Low-level input voltage : aie 
| Voc =45Vto5.5V ESS 


Vi _ Input voltage 0 Vcc 0 Vcc 
Vo Output voltage ge 0 Vcc 
6 















IOH High-level output current roan tTe : a mA 
lOL Low-level output current ; eee mA 


At/Av Input transition rise or fall rate 0 100 Q 100 
TA Operating free-air temperature —55 125} -40 85 


NOTE 4: Unused inputs must be held high or low to prevent them from floating. 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


SN54LV138 SN74LV138 
PARAMETER TEST CONDITIONS Vect 
TYP MAX 


IOH = —100 pA MIN to MAX Tor 2 
IOH =-6 mA 
IOH =-12 mA 


= loL = 100 pA MIN to MAX 


ioL= 6 mA sv 


sar gina [sv 
eeeee 
invee 


28 
ee Oe Ne a 


t For conditions shown as MIN or MAX, use the appropriate values under recommended are conditions. 





switching characteristics over recommended operating free-air temperature range, C; = 50 pF 
(unless otherwise noted) (see Figure 1) 


SN54LV138 
FROM 
(INPUT) Gini 


switching characteristics over recommended operating free-air temperature range, C; = 50 pF 
(unless otherwise noted) (see Figure 1) 


SN74LV138 
INPUT SCC eRe ee 
PARAMETER (INPUT) joureun Voc=5Vt05V | Voc=3.3Vt0.3V | Voc=27V | UNIT 
TYP MAX| MIN TYP MAX a 


Cy 
[—“Eratte — ——— ee | 


operating characteristics, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 


PARAMETER 











| 3.3 V 
Cod Power dissipation capacitance per channel CL=50pF, f=10MHz peo 40] 
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PARAMETER MEASUREMENT INFORMATION 























o Vz 
From Output 1kQ S1// © Open | tpiylt 
om Outpu : PLH'tPHL 
Under Test GND tpLz/tpz.. 
CL = 50 pF tPpHz/tpZH 
(see Note A) 1TkQ | . 
WAVEFORM | Voc=4.5V| Voc =2.7V 
CONDITION to 5.5 V to 3.6 V 
= = cd Vm 1.5V 
LOAD CIRCUIT Vi sald 
Vz 6V 
ming Input m 
[ \wainn ere anak OY 
l¢—— ty ——» >_>} 
| | V y os 
| i 
Input V V | | "i 
fap m m Data Input Vm 
: OV OV 
VOLTAGE WAVEFORMS | VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
Vi : — Vi 
Output 
| ov Control | = | ov 
| PZL | 
tPLH te oe tPHL 7 | tpLz —p! i 
|} | Ty Se VOH, e ie | i 0.5 x Vz 
Output | Vm | Vm Pees V | K Vm | 7 VoL + 0.3 V 
V Zz ve Vv 
| OL | OL 
| (see Note B) | | tpHz > i 
tPHL 1 i > ‘PLH tpzH —> | 
Output Vat Output | ene oes V 
| | OH Waveform 2 Vv VOH - 0.3 V OH 
Vm Vm ‘$1 atGND m aay 
——— VOL (see Note B) Re 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 
INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. Cy includes probe and jig capacitance. 

. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, t, < 2.5 ns, tf< 2.5 ns. 

. The outputs are measured one at a time with one transition per measurement. 

. tp_z and tpy7 are the same as tis. 

. tpz_ and tpzp are the same as ten. 

- tPLH and tpHL_ are the same as tog. 


QOnmogd wo > 


Figure 1. Load Circuit and Voltage Waveforms 
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@ EPIC™ (Enhanced-Performance Implanted SN54LV164 ... JOR W PACKAGE 
CMOS) 2-u Process SN74LV164...D, DB, OR PW PACKAGE 
; (TOP VIEW) 
@ Typical Vo_p (Output Ground Bounce) 


< 0.8 V at Voc, Ta = 25°C 

® Typical Voy (Output Voy Undershoot) 
>2V at Vcc, Ta = 25°C 

@ ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

@ Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 

SN54LV164 ... FK PACKAGE 


@ Package Options Include Plastic (TOP VIEW) 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), 
Ceramic Flat (W) Packages, Chip Carriers 
(FK), and (J) 300-mil DIPs 





description 


These 8-bit parallel-out serial shift registers are 
designed for 2.7-V to 5.5-V Voc operation. 


The ’LV164 feature AND-gated serial (A and B) 
inputs and an asynchronous clear (CLR) input. 
The gated serial inputs permit complete control 
over incoming data as a low at either input inhibits NC — No internal connection 
entry of the new data and resets the first flip-flop 

to the low level at the next clock pulse. A high-level 

input enables the other input, which then 

determines the state of the first flip-flop. Data at 

the serial inputs can be changed while the clock 

is high or low, provided the minimum setup time 

requirements are met. Clocking occurs on the 

low-to-high-level transition of the clock (CLK) 

input. 





The SN74LV 164 is available in TI’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54LV 164 is characterized for operation over the full military temperature range of —-55°C to 125°C. The 
SN74LV 164 is characterized for operation from —40°C to 85°C. 


EPIC is a trademark of Texas Instruments Incorporated. 





UNLESS OTHERWISE NOTED this document contains PRODUCTION Copyright © 1996, Texas Instruments Incorporated 


DATA Information current as of publication date. Products conform to j 
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meters. 
INSTRUMENTS 


POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 6-59 


SN54LV164, SN74LV164 
8-BIT PARALLEL-OUT SERIAL SHIFT REGISTERS 


SCLS191B—- FEBRUARY 1993 — REVISED APRIL 1996 


FUNCTION TABLE 


INPUTS OUTPUTS 





Qao; QB0; Quo = the level of Qa, Qp, or Qu, respectively, 
before the indicated steady-state inputs conditions were 
established 

QaAn: QGn = the level of Qa or QG before the most recent 
T transition of the clock: indicates a 1-bit shift 


logic symbolt 





t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for D, DB, J, PW, and W packages. 


logic diagram (positive logic) 


QA = a ie yee QF ‘% | QH 
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typical clear, shift, and clear sequences 
CLK | | | | 
| 
a ns ees aii Oe | eee ee eee eee 
B : | : 


Serial Inputs 


Outputs 
O 

0 
i | 
| 


Clear Clear 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)T 


Supply voltage lange, VGC? a<iascavcweesedy nines east ate Learent ens tacande tees ess -—0.5Vto7V 
Input voltage range, V; (See Note 1) ...... cece eee eee ee etter ee nees -0.5 V to Voc + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ..... ccc cece eee eee —0.5 V to Voc + 0.5 V 
Input clamp current; lye (Vjp<OOr Vi>VGG) ssccsa dec cues eee low cet iien eee s eeetiened es ieee +20 mA 
Output clamp current, Iox (VQ <O OF VQ >VeQG) «cc cece cece cere eee e tee e eee e eee ween enee +50 mA 
Continuous output current, IQ (Vo =O tO VGC) ... cece cece eee te eee rete eet e ene e eee +25 mA 
Continuous current through Voc Or GND 0... ccc cece eee eee eee eee ences +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): D package ................... 1.25 W 

DB or PW package ............. 0.5 W 
Storage temperature raNge, Totg .--. sere reece eee eee rete eee e ence tenet teens —65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. This value is limited to 7 V maximum. 
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 
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recommended operating conditions (see Note 4) 


SN54LV164 SN74LV164 
Pin Max | win wax] 


Yoo Supply votage pase ar ssf 


Tee Voo=27vesev | 2 | 2 
VIH High-level input voltage 
Voo=45VI055V 


eee SS 1 EE 






Low-level input voltage 















Voc=45Vt05.5V 
input voltage ES — 
a ae | PB wool 9 voc Vv 
Voc =2.7V to 3.6 V 3 3[ 
High-level output current ve mA 
Voc = 4.5 V to 5.5 V se -12 
Voo=27Viosev | 6] 6 
Low-level output current 
Voo=45vio5sv | 2] 2] ™ 
At/Av Input transition rise or fall rate 0 100 0 100 









TA Operating free-air temperature 
NOTE 4: Unused inputs must be held high or low to prevent them from floating. 





electrical characteristics over recommended operating free-air temperature range unies= 
otherwise noted) 


~ SN54LV164 SN74LV164 
PARAMETER TEST CONDITIONS Voct 
TYP _MAX| MIN TYP MAX 






n= 004A 

CE v 

Ci aa Se” SAE SRNRINR 

TT a Cs a | 

r ) v 
a 

Vi = Vcc or GND yA 


5.5 V 


pawn 
e 





20 


seams al 
One input at Vcc — 0.6 V, 


ied eee eee 


Sh 





Se ee ee 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
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timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 


po SNSALVIGA 
Taegan Wages | aca 5.5 V Vecs 3.3 V 


Tonk Clock Reauanoy a a 
2 

fw Pusecurton Pulse fw Pusecurton CLK high or lo a. 

Ww ou 


| a 
cu Setup time, data before OLK 


th Hold time, data after CLKT 

















timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 


| SNTALIG4 
esata Woes] acoso 5.5 V oe 3.3 V 


fcolock Clock frequency a ED 
CLR low CSS HS Oa EE GP 
Pulse fw Pusediraton fw Puseciraion high or low a a 
fore CLKT 
Srp ime cate Pelt Crk Lie a aa i SNe a 
Hold time, data after CLKT oe as a ae : 






















switching characteristics over recommended operating free-air temperature range, C; = 50 pF 
(unless otherwise noted) (see Figure 1) 


SN54LV 164 





switching characteristics over recommended operating free-air temperature range, C, = 50 pF 
(unless otherwise noted) (see Figure 1) 


SN74LV164 
oucun [vec=S8V205v | Voo=aave0av | Voo=27V | UNIT 
Twn TV MAX | MINTY MAX] MIN MAX’ 
a CO SS 
Cte EK tts 
[eed] SO RPCCdYSCSC~<‘iaSCiYSCSC~=‘ SSC YSSSCSCt Ys 
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operating characteristics, Ta = 25°C 


PARAMETER TEST CONDITIONS TYP 


3.3:V 74 
Cod Power dissipation capacitance CL =50pF, f=10MHz oa ee 
: [ev [| 









PARAMETER MEASUREMENT INFORMATION 














oO Vz 
From Output 1kQ S1// © Open tpLH/tpHL 
Under Test GND tpLz/tpZ. 
C= 50 pF tpHz/tpZH 
(see Note A) 1 kQ 
WAVEFORM | Voc =4.5V| Voc=2.7V 
CONDITION to 5.5V to 3.6 V 
= = = 1.5V 
LOAD CIRCUIT 2.7V 
Vj 
Timing Input 
9 ee 
| | | tsu th | 
| | Vi | | Vi 
: OV OV 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 


Vi Output . i 
| ) | OV | OV 
tPLH —¢—> <> tPHL 


| | ae : Output | 0.5x Vz 
V averorm V 
Output | 7 m | ‘Vin y $1 at Vz ui VoL +0.3V VOL 
OL (see Note B) | 


| 
| a 
| le—p— tory : | ,tpHz me 
Output ‘PHL | rT i coed a | 
| | VoH P | ——— — VoH 
Waveform 2 V VoH - 0.3 V 
Vm Vm S1 at GND ie uae 
——— VoL (see Note B) ~ 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 


PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. Cy includes probe and jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, t, < 2.5 ns, t¢< 2.5 ns. 
. The outputs are measured one at a time with one transition per measurement. 
. tPLzZ and tpy7 are the same as tgjs. 
. tpz,_ and tp7} are the same as ten. 
. tPLH and tpH are the same as tod. 


Figure 1. Load Circuit and Voltage Waveforms 
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@ EPIC™ (Enhanced-Performance Implanted SN54LV165 ... JOR W PACKAGE 
CMOS) 2-1 Process SN74LV165...D, DB, OR PW PACKAGE 


@ Typical Vo_p (Output Ground Bounce) (TOP VIEW) 
< 0.8 V at Voc, Ta = 25°C 


@ Typical Vony (Output Voy Undershoot) 
<2V at Vcc, Ta = 25°C 

® ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 200 V 
Using Machine Model (C = 200 pF, R =0) 


@ Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 


@ Package Options Include Plastic 
Small-Outline (D), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), srw eae ey 
Ceramic Flat (W) Packages, Chip Carriers 
(FK), and (J) 300-mil DIPs 





description 


The ’LV165 parallel-load, 8-bit shift registers are 
designed for 2.7-V to 5.5-V Voc operation. 


When the device is clocked, data is shifted toward 
the serial output Qu. Parallel-in access to each 
stage is provided by eight individual direct data 
inputs that are enabled by a low level at the SH/LD 
input. The ’LV165 feature a clock inhibit function 
and a complemented serial output Qu. 





Clocking is accomplished by a low-to-high NG = No intemal connection 

transition of the clock (CLK) input while SH/LD is 

held high and clock inhibit (CLK INH) is held low. The functions of the CLK and CLK INH inputs are 
interchangeable. Since a low CLK input and a low-to-high transition of CLK INH accomplishes clocking, CLK 
INH should be changed to the high level only while CLK is high. Parallel loading is inhibited wnen SH/LD is held 
high. The parallel inputs to the register are enabled while SH/LD is held low independently of the levels of CLK, 
CLK INH, or SER. 


The SN54LV 165 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74LV 165 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 


INPUTS 
OPERATION 


SH/LD CLK CLK INH 
Parallel load 


Qo 
Qo 

















EPIC is a trademark of Texas Instruments Incorporated. 
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logic diagram (positive logic) 


BECBOUEL 
iis egqegeded: alee Pre 
eee et 


Pin numbers shown are for D, DB, J, PW, and W packages. 









typical shift, load, and inhibit sequences 














CLK 
CLK INH 
| 
SER L 
| 
SH/LD | 
| 
A H 





Data — D _— 
Inputs 





le Inhibit >} Serial Shift ————_> 


Load 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)T 


Supply voltage range, VGC: 2<sutecc ade femelete arrows beedueletnedes waa wedheeeuwans —0.5 V to 4.6 V 
Input voltage range, V) (See Note 1) 2.0... . ccc eee ccc eects -0.5 V to Voc + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ....... cece eee eee eee ees -0.5 V to Voc + 0.5 V 
Input clamp current, IK (Vj) <O OF Vi >VoOC) «6. cece eee cece eee e eee e nett eee eeeeeeeee + 20 mA 
Output clamp current, lox (VO <OOrVQ>VoC) ..--- cece cc eee ee ee eee eee eeeeeenees + 50 mA 
Continuous output current, Io (Vo =O tO Voc) ..-.-- eee eee eee eee eee eee teeeeeeees + 25 mA 
Continuous current through Voc Or GND ...... ccc cc eee ence eee eee eeeeeeeees + 50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): D package .................05. 1.30 W 

DB package .................00. 0.55 W 

PW DACKA06 (cies nswsescinnens 0.5 W 
Storage temperature range, Tyg ..--- se eee eee cee e ete e teens —65°C to 150°C 


tT Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
2. This value is limited to 7 V maximum. 
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 


recommended operating conditions (see Note 4) 


Supply voltage ~ HN MB 2.7 5.5 asa 


oe Voo=27Vi036V aa a 

VIH High-level input voltage V 
Voo=45V1055V 

Voo=27vossv | pel =i 


Voc =45Vto55V | Voc =45Vto55V | 


Input voltage 
Output voltage = oe aes a a 


Vcc = 2.7 V to 3.6 V 
mA 













Low-level input voltage 












IOH High-level output current 





a =12 


Voc = 4.5 V to 5.5 V ; 


qazivessy [ta] 
lOL Low-level output current 

Voo= 45 V1065V ef | 
At/Av Input transition rise or fall rate 
TA Operating free-air temperature -55 125 —40 85 


NOTE 4: Unused inputs must be held high or low to prevent them from floating. 













actos PREVIEW Information concerns products In the formative or 
hase of development. Characteristic data and other i 


spec fications are design goals. Texas Instruments reserves the right to 
INSTRUMENTS 


ge or discontinue these products without notice. 
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 6-67 


SN54LV165, SN74LV165 
PARALLEL-LOAD 8-BIT SHIFT REGISTERS 


SCES007B — MARCH 1995 — REVISED APRIL 1996 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


SN54LV165 SN74LV165 
PARAMETER TEST CONDITIONS Vect UNIT 
MIN TYP MAX | MIN TYP MAX 


lOH = —100 pA MIN to MAX | Voo-0.2 Voc-0.2 
VOH lOH = —6 mA 3V i 
3V 

















Becton [~asv_[36 Sidi 
Fo. = 100 uA MINtoMAX[ 2) _——S—i 





, 0.2 












t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 


SN54LV165 
V =5.5V V =3.3 V 
sre 7 ne : Voc =2.7V | UNIT 


To sof oo] 0 90| win | 
[eiktighoriow———SC~C~i Cd) Cd 
[seiDiw _——sSS—~id dT tid 
[shicDhighbetore RT _———«dy 0 8 7 
[SERataaferCIKT_———S~d Sid 
Paras deta atersHtDT |e | 6 [5 











folock Clock frequency — 
tw Pulse duration 


I tsu Setup time 


th Hold time 










if a, 
ge 

Sted 

ie 


ad 






































SSDS 
o 
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timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 


[SNAG 
Veo =5.5V pa a SNA 3.3V 
pera raat Voc =2.7V | UNIT 


Hfolock Clockfrequency  sss—<—sSSSSSCidS Hfolock Clockfrequency  sss—<—sSSSSSCidS frequency po OY 4080] Mz 
| CLK high or low ae ee ee 
tw Pulse duration —— 

SHILD low 
SHICD high betore OUKT 
a tes SER before OLKI a MT an) 
ap ee GLK INH before GEKT 
Data before SHILDT el ee eae 
SER data after CLKT ee eel 

th Hold time —— 
Parallel data after SHICDT er ees ee eel 













switching characteristics over recommended operating free-air temperature range, Ci = 50 pF 
(unless otherwise noted) (see Figure 1) 


SN54LV165 
fei Woo SSVt05V | Voo=S8vs03V | Voo=27V | 
PARAMETER (INPUT) earan Voc s5.5Vt05V | Voo=3.3V203V | Voo=2.7V | UNIT 
TYP MAX TYP MAX oe 
ee a aa Tre 


tod ae QyH or Qy 


switching characteristics over recommended operating free-air temperature range, C; = 50 pF 
(unless otherwise noted) (see Figure ) 


SN74LV165 
PARAMETER Bee Lg Voo=55Vt05V | Voo=3.3V203V | Voc=27V | UNIT 
(INPUT) (OUTPUT) : 
MIN TYP MAX| MIN TYP MAX MN MAK 


0 








operating characteristics, Ta = 25°C 


PARAMETER TEST CONDITIONS UNIT 





3.3V | 33 
Cod Power dissipation capacitance CL =50pF, f=10MHz ee 
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PARAMETER MEASUREMENT INFORMATION 




















oO Vz 
From Output 1 kQ s1 © Open tpLH/tpHL 
Under Test GND tpLz/tpZL 
CL = 50 pF | tpHz/tpZH 
(see Note A) 1 kQ 
WAVEFORM | Voc =45V/| Voc=2.7V 
CONDITION to 5.5V to 3.6 V 
= = - Vm 1.5V 
LOAD CIRCUIT Vi 2.7V 
Vz 6V 
Timing Input Vm 
, | Nice eer eniewiens. 0 V 
l¢—— ty —_—» ¢_—>le > 
| | 7 ! tsu th ! 
| V | V , | | a Vi 
nput m m Data Input Kim Km 
OV OV 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
Vj Vi 
Output 
| | OV Control aA = | ov 
| l | | PZL | 
'PLH <> —r- ‘PHL || tz ie 
| l ——— VoH Output Le | 0.5x Vz 
| Vv V Waveform 1 ! | 
Output m | m : S1 at V, | VOL +0.3V 
| OL (see Note B) | | 2 
| lq» | | | tPHZ we 
t PLH t 
Output PHL | cite | 
| | on Waveform 2 | V VoH — 0.3 \ V VOH 
Vm Vm S1 at GND m Sau 
——— VoL (see Note B) ~ 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 
INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING 
NOTES: A. Cy includes probe and jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, t, < 2.5 ns, tf< 2.5 ns. 
D. The outputs are measured one at a time with one transition per measurement. 
E. tp_z and tpy7 are the same as tgs. 
F. tpzi_ and tpZ} are the same as ten. 
G. tPLH and tpHL are the same as tpg. 


Figure 1. Load Circuit and Voltage Waveforms 
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@ EPIC™ (Enhanced-Performance Implanted SN54LV174 ...J OR W PACKAGE 
CMOS) 2-1 Process SN74LV174...D, DB, OR PW PACKAGE 
(TOP VIEW) 


@ Typical Vo_p (Output Ground Bounce) 
< 0.8 V at Vcc, Ta = 25°C 


@ Typical Vony (Output Voy Undershoot) 
> 2V at Voc, Ta = 25°C 

@ ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

@ Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 


@ Package Options Include Plastic SN54LV174 .... FK PACKAGE 
Small-Outline (D), Shrink Small-Outline (TOP VIEW) 
(DB), Thin Shrink Small-Outline (PW), 
Ceramic Flat (W) Packages, Chip Carriers 
(FK), and (J) 300-mil DIPs 





description 


These hex D-type flip-flops are designed for 2.7-V 
to 5.5-V Vcc operation. 


The ’LV174 are monolithic positive-edge- 
triggered flip-flops with a direct clear (CLR) input. 
Information at the data (D) inputs meeting the 
setup time requirements is transferred to the 
outputs on the positive-going edge of the clock NC — No internal connection 
pulse. Clock triggering occurs at a particular 

voltage level and is not directly related to the 

transition time of the positive-going edge of the 

clock pulse. When the clock (CLK) input is at 

either the high or low level, the D-input signal has 

no effect at the output. 





The SN74LV174 is available in Tl’s shrink small-outline package (DB), which provides the same !/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54LV 174 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74LV174 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 
INPUTS 





EPIC is a trademark of Texas Instruments Incorporated. 
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logic symbolt 





t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for D, DB, J, PW, and W packages. 


logic diagram (positive logic) 


CLR 





To Five Other Channels 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)+ 


Supply voltage tande: Vee. sstiee oct eet ied chats SrSe eet ate aretaae tee teeese -0.5Vto7V 
Input voltage range, V; (See Note 1) ....... eee cee cee ee eee eee eee e eens —0.5 V to Voc + 0.5 V 
Output voltage range, Vo (See Notes 1 and 2) ............ 0. eee eee eee eee eee -—0.5 V to Vo¢o + 0.5 V 
Input clamp current, Ij_ (Vj)<OorVi>Voc) .... cece eee eens ch aaa a Gothen cos a din sl Rianne +20 mA 
Output clamp current, lox (VQ <O Or VQO> VCC) cece cece e eee eee e eee e tence eee eee eenens +50 mA 
Continuous output current, Io (Vo =O tO VG) ..- eee e cece cere ett e eee e eee e eee e ee eeeeenees £25 mA 
Continuous current through Voc Or GND ....... cece cece cece reece eee eee eeeneneeees +50 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 3):D package .................... 1.3W 

DB package .................. 0.55 W 

PW package ..............000e: 0.5 W 
Storage temperature range, sig .-.--- eee eee cece eee e eee e teen eet ee teneeees —65°C io 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. This value is limited to 7 V maximum. 
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 
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recommended operating conditions (see Note 4) 


SN54LV174 SN74LV174 
a a se 


Supply voltage Sa See OO aa 


TET TT a 
High-level input voltage 
Voo=4sviessv [a5 [315 


Vec=27vwasv | pe] oa 
Low-level input voltage 
Vcc = 4.5 V to 5.5 V Ths 1.65 
Vi___Input voltage z oe 
Vo___ Output voltage Veo [8 Veo[ Vv 
Vcc = 2.7 V to 3.6 V EY ee 
High-level output current <a mA 
Voc = 4.5 V to 5.5 V ete 
Voo=27Vesev |< 6| 6 
Low-level output current cc 
Voo=45V1055V ler Lined 
At/Av Input transition rise or fall rate a oe ae 
TA Operating free-air temperature —55 125 —40 85 


NOTE 4: Unused inputs must be held high or low to prevent them from floating. 























electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


SN54LV174 SN74LV174 |. 
PARAMETER TEST CONDITIONS Vect UNIT 
MIN TYP MAX; MIN TYP MAX 


fion=-emaSOS—~—S—SS SY Cd Cd CV 

eae A a Ne ANNES IA SRR 

CCT a 
Vou z 


3.6 V 



















5.5 V 


Vi= Vcc or GND, a aay =< 
One input at Vcc - 0.6 V, 


: Geeautene TS ARR 
| Mo eas a a a a 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 










Bibra PREVIEW Information concerns products in the formative or 
phase of development. Characteristic data and other 


pelicans ruin goa, Tas gre ese tego wy TEXAS 
INSTRUMENTS 


POST OFFICE BOX 655303 @ DALLAS, TEXAS 75265 6-73 


SN54LV174, SN74LV174 
HEX D-TYPE FLIP-FLOPS 
WITH CLEAR 


SCLS192B — FEBRUARY 1993 —- REVISED APRIL 1996 





timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 


SN54LV174 | 
Neon sY Voc = 33 = 


flock __ Clock frequency Se 
CLR low a A 

tw Pulse duration 1 — 
CLK high or low c Be OG 

teu Setup time before CLK? 

= ae ee CLR inactive 


th Hold time, data after CLKT 















timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 


} 0 COSNTALVGITG 74 


“Weesev [Wess | voocany 5V — 3.3 V 
flock Clock frequency a es a a 


CLR low ree Ce ieee 
tw Pulse duration 
uN CLK high or low ae a ee 
tsu Setup time before CLKT ee 


th___ Hold time, data after CLKT | Sr SA eR A NMR 





switching characteristics over recommended operating free-air temperature range, C. = 50 pF 
(unless otherwise noted) (see Figure 1) 


SN54LV174 


ec = 5V+0.5V Voc = =3.3V+03V | Voco=2.7V | UNIT 
ZAMIN MAX | 


MHz 





switching characteristics over recommended operating free-air temperature range, C; = 50 pF 
salts otherwise noted) (see Figure 1) 


SN74LV174 
coy ie LWegs6V208V_| Voo=save0ay | Voo=27¥ | 
PARAMETER (INPUT) (OUTPUT) Veco =5V+05V Voc =3.3V+0.3V Veco =2.7V 
TYP MAX] MIN TYP MAX| MIN MAX 


Cie 
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operating characteristics, Ta = 25°C 


PARAMETER TEST CONDITIONS 


Cpd Power dissipation capacitance per flip-flop CL =50pF, f=10MHz 
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PARAMETER MEASUREMENT INFORMATION 













oO Vz 
From Output 1 kQ 3 © Open tPLH/tPHL 
Under Test GND tpLz/tpZL 
CL = 50 pF at tPHzZ/tPZH 
(see Note A) 
WAVEFORM | Voc =4.5V| Voc=2.7V 
CONDITION to 5.5 V to 3.6 V 
= a 7 1.5V 
LOAD CIRCUIT 
oe spl + 
| | | tsu th } 
OV OV 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
Vi Vi 
Output Vv 
l tpz. > oie | 
PLH > —>}- ‘PHL |_| tprzl e 
| | ——— VOH - vita | 3 0.5x Vz 
Output | Vm Vm ohne | Vm | SLva, +0.3V 
$1 at Vz VOL + ¥-e \ Vv 
: l VOL | OL 
(see Note B) | 
5 » k<—>!— teLy 2 PR, Pa 
Output ‘PHL | Output weer ee | 
| v | - VOH Waveform 2 | @ VoH -0.3V VOH 
m m S1 at GND _ 26 
——— VoL (see Note B) fe 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 


INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. Cy, includes probe and jig capacitance. 

. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, t, < 2.5 ns, t¢< 2.5 ns. 

. The outputs are measured one at a time with one transition per measurement. 

. tpLz and tpy7 are the same as tgs. 

. tpz, and tpzp are the same as ten. 

- tPLH and tpH _ are the same as tpg. 


QOnmogd a8] 


Figure 1. Load Circuit and Voitage Waveforms 
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@ EPIC™ (Enhanced-Performance Implanted SN54LV240... J OR W PACKAGE 
CMOS) 2-1: Process SN74LV240 ... DB, DW, OR PW PACKAGE 
(TOP VIEW) 


@ Typical Vo_p (Output Ground Bounce) 
< 0.8 V at Vcc; Ta = 25°C 


@ Typical Voyy (Output Vox Undershoot) 
>2V at Vcc, Ta = 25°C 

@ ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

@ Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 


@ Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), SN54LV240 ... FK PACKAGE 
Ceramic Flat (W) Packages, Chip Carriers (TOP VIEW) 

(FK), and (J) 300-mil DIPs 





description 


These octal buffers/drivers are designed for 2.7-V 
to 5.5-V Voc operation. 


The ’LV240 are designed specifically to improve 
both the performance and density of 3-state 
memory address drivers, clock drivers, and 
bus-oriented receivers and transmitters. 





The ’LV240 are organized as two 4-bit buffers/line 
drivers with separate output-enable (OE) inputs. 
When OE is low, the device passes data from the 
A inputs to the Y outputs. When OE is high, the 


outputs are in the high-impedance state. 


The SN74LV240 is available in TI’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54LV240 is characterized for operation over the full military temperature range of —55°C to 125°C. The 
SN74LV240 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 
(each buffer) 


INPUTS OUTPUT 
jor A UY 


L H E 
L L H 
H X Z 





EPIC is a trademark of Texas Instruments Incorporated. 





UNLESS OTHERWISE NOTED this document contains PRODUCTION Copyright © 1996, Texas Instruments Incorporated 


DATA information current as of publication date. Products conform to ij 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all I IEXAS 
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logic symbolt _e°° logic diagram (positive logic) 

10E 
1Y1 1A1 1¥1 
1Y2 


1Y¥3 1A2 
1¥4 


1A1 
1A2 
1A3 
1A4 


1¥2 


1A3 1¥3 


1A4 1¥4 





2Y1 
2Y2 
2Y3 20E 
24 


2A1 
2A2 
2A3 
2A4 - 





2A1 2Y1 
Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and 


IEC Publication 617-12. 


Pin numbers shown are for DB, DW, J, PW, and W packages. 2A2 2Y2 


2A3 sa 


24 





2A4 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)+ 


SUppIY VOIlAGEe ANGE: NGG Gckets tori cade spud badial outset edie avow tor seeewetss -0.5Vto7V 
Input voltage range, V; (See Note 1) .....- cece cee cece eee eee e eee enees -0.5V to Vcc + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ...... Nora ditiva Maracnaig alts aaa saa eons -0.5V to Vcc + 0.5 V 
Input clamp current, liq (Vjp<O OF Vj>VC) wee ccc cee reece tence eee eee e eet ee tent eeteneeaees +20 mA 
Output clamp current, lox (VQ <O Or VQO>VecC) «-- ee eect eee eet e teen eee e eee e ee eeee +50 mA 
Continuous output current, IQ (Vo =O tO VEC) 20. cece eee tte e eee ee eee eee ence eens +35 MA 
Continuous current through Voc Or GND ..... 6.1 ee eect eee tee eens +70 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DB package ................... 0.6 W 

DW package ................6: 1.6 W 

PW package ..............2000- 0.7 W 
Storage temperature range, Tgig .--- 1 eee eee eee eee cen e tenets —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” i is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. This value is limited to 7 V maximum. 
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 
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recommended operating conditions (see Note 4) 


SN54LV240 SN74LV240 
MIN. MAX] MIN MAX] 


Supply volags = 
a a a 

High-level input voltage CC 
Voo=45Vi055V 
Voo=27Vi036V ee) aT 

VIL Low-level input voltage — £ 
Vcc = 2.7 V to 3.6 V , 
7 Input voltage 
Output voltage 


Voc = 2.7 V to 3.6 V 
High-level output current 
Voc =4.5Vto5.5V | 4.5 V to 5.5 Voc =4.5Vto5.5V | 


Veo=27visev |< _e] a] 
Low-level output current 
| Voo=45Vt055V 
At/Av Input transition rise or fall rate 
TA Operating free-air temperature -55 125 —40 85 


NOTE 4: Unused inputs must be held high or low to prevent them from floating. 































electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


SN54LV240 SN74LV240 
PARAMETER TEST CONDITIONS Vect 
TYP MAX| MIN TYP MAX 


fign==emA ede Sd 
isa [—asv_ [36 Sidi 
fiop=T00us SSCS NK | CC CSCSC~t 
A a ANE) aN I 
fps t6mk a ss [a 














3.6 V 
3.6 | 86V 
clean “a 








eer 

1= VCC 5 [BBV 

One input at Vcc — 0.6 V, 
= ViaaeKens Ss SS RE 
, oe ae a ee alee cere 


Vo=V GND ee sa ee ee al 
= or 
nies esa: Sie eee | : eee 


Tt For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
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switching characteristics over recommended operating free-air temperature range, C, = 50 pF 
(unless otherwise noted) (see Figure 1) 7 


| : SN54LV240 | 
PARAMETER Bor 70 Voc=5Vt0.5V | Voo=3.3Vt03V | Voc=27V | UNIT 
(INPUT) (OUTPUT) | : 
MIN TYP MAX|_MIN TYP MAX|, MIN MAX 


| tpg ee Ae ha ee ° et 16 3 
; : RR oes ANG 
: Pas yy oe oh. a 
ty ine a 
K; “ me 
fo - OB. . | 


switching characteristics over recommended operating free-air temperature range, Cy = 50 pF 
(unless otherwise noted) (See Figure 1) 


| | SN74LV240 | 
PARAMETER BnoM ae es Voc=5Vt05V | Voc=3.3Vt03V | Voc=27V | UNIT 
(INPUT) (OUTPUT) 
MIN TYP) MAX| MIN TYP MAX} MIN MAX, 
a eee ae eee ee 


A A) ) ) O 
a SO OC ) 79) 
2 sf mtn 






















pts EE 


operating characteristics, Voc = 3.3 V, Ta = 25°C 





TEST CONDITIONS 





pAEAMETER [veo [1 Toni 
Outputs enabled 
. 3.3 V 
re ae Outputs disabled e671 
Cod Power dissipation capacitance per buffer/driver C. = 50 pF, = 10 MHz pF 
Outputs enabled . 


5V 
Outputs disabled =e 
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PARAMETER MEASUREMENT INFORMATION 




















Oo Vz 
From Output 1 kQ $1 O Open . tpLH/tpHL 
Under Test GND tpLz/tpzL 
CL = 50 pF tPHZ/tPZH 
(see Note A) 1 kQ 
WAVEFORM | Voc =4.5V | Voc=2.7V 
CONDITION to 5.5 V to 3.6 V 
- = ; 1.5V 
LOAD CIRCUIT 2.7V 
6V 
Timing Input Vm 
| a ees 0 V 
+ w ——> +/+ 


—_—- OV 


VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
Vj Vi 
Output 
| ov Control | ov 
| | | 
t 
tPLH ¢-—> oe PHL ices + le 

| 


| 
| | ——— VOH i Piha | | 0.5xVz 
/ | . aveform | \ ( 
Output | Vm Vm Vm Vo. +0.3V 


; Note B) 
(see t 
t l¢—>— tery js | | tPHz ie 
Output ibs | V Output ould i | 
—-—--—-— Vf 
| | OH Waveform 2 Vv VOH - 0.3 V On 
Vm Vm S1 at GND ks 2 
ao VOL (see Note B) i 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 
INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. Cy includes probe and jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, ty < 2.5 ns, t#< 2.5 ns. 
The outputs are measured one at a time with one transition per measurement. 

tpLz and tpy7 are the same as tis. 

tpz_ and tpZ}H are the same as ten. 

tPLH and tp are the same as tp. 


Figure 1. Load Circuit and Voltage Waveforms 
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@ EPIC™ (Enhanced-Performance Implanted SN54LV244.... JOR W PACKAGE 
CMOS) 2-1: Process SN74LV244 ... DB, DW, OR PW PACKAGE 
(TOP VIEW) 


® Typical Vo_p (Output Ground Bounce) 
< 0.8 V at Voc, Ta = 25°C 


@ Typical Vony (Output Voy Undershoot) 
>2V at Vcc, Ta = 25°C 

@ ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

@ Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 


@ Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), SN54LV244 ... FK PACKAGE 
Ceramic Flat (W) Packages, Chip Carriers (TOP VIEW) 

(FK), and (J) 300-mil DIPs 





description 


These octal buffers/line drivers are designed for 
2.7-V to 5.5-V Vcc operation. 


The ’LV244 are designed specifically to improve 
both the performance and density of 3-state 
memory address drivers, clock drivers, and 
bus-oriented receivers and transmitters. 





The ’LV244 are organized as two 4-bit line drivers 
with separate output-enable (OE) inputs. When 
OE is low, the device passes data from the 
A inputs to the Y outputs. When OE is high, the 


outputs are in the high-impedance state. 


The SN74LV244 is available in TI’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54LV244 is characterized for operation over the full military temperature range of —-55°C to 125°C. The 
SN74LV244 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 
(each buffer) 





EPIC is a trademark of Texas Instruments Incorporated. 





UNLESS OTHERWISE NOTED this document contains PRODUCTION Copyright © 1996, Texas Instruments Incorporated 


DATA imation current as a = date. cto — to jj 
specifications per the terms of Texas Instruments standard warranty. TEXAS 


Production processing does not necessarily include testing of ail 
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logic symbolt logic diagram (positive logic) 
— 10E 
10E 
1A1 1Y1 1A1 1¥1 
1A2 1¥2 
1A3 1Y¥3 1A2 1¥2 
1A4 1¥4 
1A3 1¥3 
20E 
1A4 1¥4 
2A1 2Y1 
2A2 2Y2 
2A3 2Y3 20E 
2A4 2Y4 
2A1 2Y1 
t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 
Pin numbers shown are for DB, DW, J, PW, and W packages. | 2A2 2Y2 
2A3 2Y3 
2A4 2¥4 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range; V Ge: x.owseth oe becatsacinurlacvanauedsaet er adansseeeinaianeans -0.5Vto7V 
Input voltage range, V; (see Note 1) ...... cee eee eee ee eee eee eee -0.5 V to Veo + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ......... cece eee eee eee -0.5 V to Voc + 0.5 V 
input clamp: current; lik (Vi <0 Of Vi > VEG) sseescsodiseiiredeiweaes ean sday waa tha eater eae +20 mA 
Output clamp current, IoK (VO <O Or VQ > VCC) .. cece eee ete eee e eee e eee eens +50 mA 
Continuous output current, Io (VQ =O tO Voc) .- cece cece eect eee eee eee e eee ee ne nees +35 MA 
Continuous current through Voc Or GND .. 0. cc centre eect eee e eee eeeenenes +70 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DB package ................... 0.6 W 

DW package ...............65. 1.6 W 

PW package .............00000- 0.7 W 
Storage temperature range, Tsig .---- se eee cece cette eee eee e tent e eee eee —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
impiied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. This value ts limited to 7 V maximum. 
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 
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recommended operating conditions (see Note 4) 


SN54LV244 SN74LV244 
[MIN MAX| MIN MAX] 


Vec___ Supply voltage see ae a 


Tae Voo=27Viosev | 2 | 2 | 
VIH High-level input voltage 
Voo=45Ve56V | 316 | ate | 
Voo=27Vt036V aa aE) 
Low-level input voltage — & 
Voo=45V1055V 7 


input volage BLE 
0 Veo 










Output voltage 










Voc = 2.7 V to 3.6 V = 
High-level output current : 5 : mA 
Voc =4.5Vt055V | ay 6{ 168 
voosz7vesev[< o[ 
Low-level output current 
Voo=45Vt055V Silane became ae 
At/Av Input transition rise or fall rate 









55 125| —40 85 


TA 
NOTE 4: Unused inputs must be held high or low to prevent them from floating. 


Operating free-air temperature 









electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


, | SN54LV244 SN74LV244 
PARAMETER TEST CONDITIONS Vect UNIT 
| MIN TYP MAX] MIN TYP MAX 


flon=-emASSC~—“—sCS*~sSCiSP CdS” 
lone ae ee ee 
a a eT 














VoL 





5.5 | BBV | 


a 
| 55 | 


Tt For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 








= Vcc or GND, 
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switching characteristics over recommended operating free-air temperature range, C, = 50 pF 
(unless otherwise noted) (see Figure 1) 


SN54LV244 
| FROM 
PARAMETER (INPUT) eirdn Voco=5Vt05V | Voc=3.3V+03V | Voc=2.7V | UNIT 
MIN TYP MAX ar TYP MAX Es 





switching characteristics over recommended operating free-air temperature range, C; = 50 pF 
(unless otherwise noted) — Figure 1) 


SN74LV244 | 
PARAMETER sbebin il SEELIEL BV. | Voc=3.3V+03V | Voc=27V | UNIT 
(INPUT) (OUTPUT) filed 
TYP MAX| MIN TYP MAX| MIN MAX| 


ee 
[ten ECO] Oe 
a eS AE <= ee ee ee ee 


operating characteristics, Ta = 25°C 


PARAMETER TEST CONDITIONS | Vcc | TYP | UNIT 
Outputs enabled 












| war teee ee Outputs disabled | 
Cod Power dissipation capacitance per buffer/driver C= 50 pF, = 10 MHz 
Outputs enabled 
Outputs disabled 
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PARAMETER MEASUREMENT INFORMATION 



























oO Vz 
From Output 1 kQ st O Open tpLH/tPpHL 
Under Test GND tpLz/tpzL 
CL = 50 pF tpHZ/tPZH 
(see Note A) 1kQ 
WAVEFORM | Vcoc=4.5V!] Vec=2.7V 
CONDITION to 5.5V to 3.6V 
. 7 a Vm 1.5V 
LOAD CIRCUIT vi 2.7V 
Timing Input 
| bi | 
| | Vi 
input Vm Vm Data Input 
OV 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
Vj Vi 
Output . 
| | OV Control | ae | ov 
Leal ‘PZL —> | 
wine a Feet be 
ht ——— VOH e sae | i: 0.5x Vz 
Output | x Vm | M Vm Teas Vv | K Vim | 7 VoL + 0.3 V 
Vv z See NOL 
| OL Note B | | 
| l¢— ema | ptpHz we 
t | tPLH t 
Output PHL | Output PZH | 
| | OH Waveform 2 | V VoH - 0.3 V VOH 
Vm Vm S1 at GND m ee 
ane VOL (see Note B) = 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 
INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. Cy includes probe and jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, ty < 2.5 ns, tf< 2.5 ns. 
The outputs are measured one at a time with one transition per measurement. 
tpLz and tpyz are the same as tgs. 
tpz, and tp7H are the same as ten. 
tPLH and tpH_ are the same as tpg. 


Figure 1. Load Circuit and Voltage Waveforms 
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@ EPIC™ (Enhanced-Performance Implanted SN54LV245 ... JOR W PACKAGE 
CMOS) 2-1: Process SN74LV245 ... DB, DW, OR PW PACKAGE 
(TOP VIEW) 


@ Typical Vo_p (Output Ground Bounce) 
< 0.8 V at Vcc, Ta = 25°C 


@ Typical Vopy (Output Voy Undershoot) 
> 2 Vat Vcc, Ta = 25°C 


@ ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

@ Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 


@ Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), SN54LV245... FK PACKAGE 
Ceramic Flat (W) Packages, Chip Carriers (TOP VIEW) 

(FK), and (J) 300-mil DIPs 





description 


These octal bus transceivers are designed for 
2.7-V to 5.5-V Voc operation. 


The ’LV245 are designed for asynchronous 
communication between data buses. The device 
transmits data from the A bus to the B bus or from 
the B bus to the A bus, depending upon the logic 
level at the direction-control (DIR) input. The 
output-enable (OE) input can be used to disable 
the device so the buses are effectively isolated. 





The SN74LV245 is available in TI’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54LV245 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74LV245 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 


INPUTS 
OPERATION 


B data to A bus 


A data to B bus 
Isolation 
















EPIC is a trademark of Texas Instruments Incorporated. 
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OCTAL BUS TRANSCEIVERS 
_ WITH 3-STATE OUTPUTS 
SCLSO75E ~ JANUARY 1991 —- REVISED APRIL 1996 
logic symbolt | | : logic diagram (positive logic) 
_. 19 
OE — 
DIR 3EN1[BA] 
SEN2[AB] 
[ey 
3 17 
p2 od p2 
4 16 
As od Bs 
5 15 
. 6 14 
AS re BS 
7 13 
Ae Rete BG 
8 12 
A7 ; Bed 4 B7 To Seven Other Channels 
AB Perna BB | 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 
Pin numbers shown are for DB, DW, J, PW, and W packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)? 


Supply voltage range, Voo ...- eee cece e eee e eee eee eee ee eeeee Or eT eee -0.5Vto7V 
Input voltage range, V;: Except I/O ports (see Note 1) ........... cece eee eee eee —-0.5 V to Voc + 0.5 V 
I/O ports (see Notes 1 and 2) ........ cece eee eee ee eee —0.5 V to Voc + 0.5 V 

Output voltage range, Vo (see Notes 1 and 2) ........ cc cece eee ees -0.5 V to Veg + 0.5 V 
Input clamp current, IjK (Vj <O Or Vi>VOC) cece eee eee reece eee erence eee nee tenn eee nees +20 mA 
Output clamp current, lox (VQ <O Or VQ > VC) .c cece cence eee eee ee eee eee eee ee neees +50 mA 
Continuous output current, I¢Q (Vo =OtO VOC) .- cece eee ccc eee eee eee e ee eeeee eee +35 MA 
Continuous current through Voc Or GND ... 1... eee ccc cee eee eee eee eee en eees +70 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DB package ................... 0.6 W 
3 DW package ............... ... 1.6W 

PW package ............0.eeeee 0.7 W 

Storage temperature range, Tytg .----- eee eee e eee eee ee eee eee eee e tenes —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


2. This value is limited to 7 V maximum. 
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 
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recommended operating conditions (see Note 4) 
SN54LV245 | SN74LV245 | UNIT 
poe eae See Mt 
Veo Supply voltage aa 
Voo=27Vt0S6V i 















High-level input voltage 
Voo=45Vi055v | 316 | 318 
re a] CT 
Low-level input voltage cc" £ 
Voc = 4.5 V to 5.5 V 65 


Input voltage 








7 Output voltage 






Vcc = 2.7 V to 3.6 V 
Voc = 4.5 V to 5.5 V 


Voc = 2.7 V to 3.6 V ——. 


High-level output current 







Low-level output current 
Voo=45vio55v_ | 6) tei 
At/Av Input transition rise or fall rate a 








Operating free-air temperature 





TA 
NOTE 4: Unused inputs must be held high or low to prevent them from floating. 





electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


SN54LV245 SN74LV245 
PARAMETER TEST CONDITIONS Vect UNIT 
MIN TYP MAX{} MIN TYP MAX 







) 

Von EY YS 
ou = 18m [asv_[ 36+ 36 
flon=100uA SSCS Nt SC ESSCSC~«t 
VoL CL a eC) 






l= VCC 
a 5 | 6S | 
0 Voo ae 
5.5 V 
|= Voc ~ 
D: | BBV V 
One input at Voc - 0.6 V, cy 
sav 
Cj | Control inputs | Vi = Voc or GND ar | Se OY I, RIN SES 
; eaten i a ee a ae 
: or B po o= Vcc or a 
< a ee ee eee Ses 


tT For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
+ For I/O ports, the parameter loz includes the input leakage current. 











tise PREVIEW information concerns products in the formative or 
ign phase of development Characteristic data and other 
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switching characteristics over recommended operating free-air temperature range, C; = 50 pF 
(unless otherwise noted) (see Figure 1) 






SN54LV245 


INPUT Wessevaesy T voossevseay [Voorn 
PARAMETER INPUT) Sure Voc =5V+05V | Voo=3.3V03V | Voo=2.7V | UNIT 
TYP MAX AN TYP__ MAX |. | 


SSS SAae ese aT Rak, GME SNA 


switching characteristics over recommended operating free-air temperature range, C, = 50 pF 
(unless otherwise noted) (see Figure 1) 























SN74LV245 


INPUT | Voc=5V+05V | Voo=33V+03V | Voo=27V | 
PARAMETER (INPUT) Surouy Voc =5V+t05V | Voc=3.3V+03V | Voo=2.7V | UNIT 
MIN TYP MAX] MIN TYP MAX Ean 


7 
ee ee co Ch 


operating characteristics, Ta = 25°C 
PARAMETER 





Outputs enabled 


fuse Set ; | Outputs disabled 

Power dissipation capacitance per transceiver CL = 50 pF, f = 10 MHz 
Outputs enabled 
Outputs disabled 


Cpd 








PRODUCT PREVIEW information concerns products in the formative or 
elopment. Characteristic data and other 
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PARAMETER MEASUREMENT INFORMATION 




















oO Vz 
From Output 1kQ $1 O Open tpLH/tpHL 
Under Test GND tpLz/tpzL 
C_ = 50 pF a tPHz/tpZH 
(see Note A) 
| WAVEFORM | Voc =4.5V| Voc=2.7V 
CONDITION to 5.5 V to 3.6 V 
- 7 o 1.5V 
LOAD CIRCUIT at 
Timing Input 
! i | 
OV . OV 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
Vi Vi 
Output Vv 
l | tz. > ie | 
'PLH j¢—> <> ‘PHL || tprz + 7 
| | ——— VOH ” oe | 4 0.5x Vz 
aveform 
Output | Vm | Vm A 1 KY¥m | Avo. +0.3V 
Si at Vz wer y 
| VOL | | OL 
| (see Note B) ! tpHz —D| 
a—p— tei t | a 
tPHL PZH > [— 
| | 
Output | VoH Output ies iy 
| Waveform 2 Vv VOH — 0.3 V On 
Vm Vim S1 at GND L jeg 
== NOL (see Note B) e 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 


INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. Cy includes probe and jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, tr < 2.5 ns, t< 2.5 ns. 
The outputs are measured one at a time with one transition per measurement. 
tpLz and tpyz are the same as tig. 
tpz, and tpZ7} are the same as ten. 
tPLH and tpH are the same as tog. 


Figure 1. Load Circuit and Voltage Waveforms 


Omnmogd 
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@ EPIC™ (Enhanced-Performance Implanted SN54LV273 ...J OR W PACKAGE 
CMOS) 2-1 Process SN74LV273 ...DB, DW, OR PW PACKAGE 
(TOP VIEW) 


@ Typical Vo_p (Output Ground Bounce) 
< 0.8 V at Voc, Ta = 25°C 


@ Typical Voyy (Output Voy Undershoot) 
> 2V at Vcc, Ta = 25°C 


@ ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

@ Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 


@ Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), SN54LV273...FK PACKAGE 
Ceramic Flat (W) Packages, Chip Carriers (TOP VIEW) 

(FK), and (J) 300-mil DIPs 





description 


These octal D-type flip-flops are designed for 
2.7-V to 5.5-V Voc operation. 


The ’LV273 are positive-edge-triggered flip-flops 
with direct clear (CLR) input. Information at the 
data (D) inputs meeting the setup time 
requirements is transferred to the Q outputs on the 
positive-going edge of the clock pulse. Clock 
triggering occurs at a particular voltage level and 
is not directly related to the transition time of the 
positive-going pulse. When the clock (CLK) input 
is at either the high or low level, the D-input signal 
has no effect at the output. 





The SN74LV273 is available in Tl’s shrink smaill-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54LV273 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74LV273 is characterized for operation from —40°C to 85°C. 


FUNCTION TABLE 
(each fillip-flop) 


—— ope 


H 
L 
Qo 






| CLR CLK D | 
——- X 
H T 
H a 
H L 


“f 





EPIC is a trademark of Texas Instruments Incorporated. 





Copyright © 1996, Texas Instruments Incorporated 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 

DATA information current as of publication date. Products conform to 

specifications per the terms of Texas Instruments standard warran 

Production proceeea does not necessarily include testing of all EXA: 

parameters. ~ 
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logic symbolt 
Js, 4 
CLR = 
11 
CLK > 
3 | 2 
1D io 10 
4 5 
20 er 20 
7 6 
2D nes 30 
8 9 
a ed 4a 
13 12 
sp Pad 50 
14 15 
6D eed 60 
17 , 16 
7 Le! 70 
18 19 
8D Re ol 80 
Tt This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for DB, DW, J, PW, and W packages. 
logic diagram (positive logic) 
1D 2D 3D 4D 5D 6D 7D 8D 
‘ 3 4 7 8 13 14 17 18 
CLK e- a) a) a a F 5 5 
> i i >. i > > “ 
tr a> 
2 5 6 9 12 15 16 19 
1Q 2Q 3Q 4Q 5Q 6Q 7Q 8Q 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)? 


Supply vollage:range; Vier: saia.036t0 oasis ood tien tdawe he inw a nedcateweee tere easteder -0.5Vto7V 
Input voltage range, V) (see Note 1) ....... cc cece eee eee teen ee eees -0.5 V to Voc + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ......... cece eee ee eee eee eee —0.5 V to Voc + 0.5 V 
Input clamp current, liq (Vj <O OF ViSVog) .. cece ccc eee eee eee nee ee tect ee eee eee eeeees +20 mA 
Output clamp current, lox (VQ <O Or VO > VOC) .. cece cece cece eect eee et ete e eee eeeeeees +50 mA 
Continuous output current, Io (Vo =OtO VOC) «0. cece cette cece ence ee eee een e eens +25 mA 
Continuous current through Voc Or GND ..... 6. cece eee eee eee teense eeeeeeeees £60 MA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DB package ................... 0.6 W 

DW package .................. 1.6 W 

PW package ...............006. 0.7 W 
Storage temperature range, Tyg .. 1. eee c cece ence eect e ence teen eect eee etennennaees -—65°C io 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. This value is limited to 7 V maximum. 
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 
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UNIT 


recommended operating conditions (see Note 4) 

















Yoo Supply vatage 2 ep 
Vog=27vieasv [2 [2 
See Voo=45V 1055, 
VCC = 2.7 V to 3.6 V 3 = 08) 
Low-level input voltage 7" a5VtO55V & 
oo= sane _| ROE 
input volage 
Output votags Beet ee 








Voo=27 Vio36V es 
High-level output current 
Voc =4.5Vto55V | Voc =4.5Vto55V | os 


tT a a 






Low-level output current 
Voo=45Vt055V eS: RAR 
At/Av Input transition rise or fall rate a 








TA Operating free-air temperature 
NOTE 4: Unused inputs must be held high or low to prevent them from floating. 






electrical characteristics over recommended operating free-air temperature range (unless 


otherwise noted) 
| MIN TYP MAX] MIN TYP MAX 

ee nr ee 
fon=-12maSSSCS~*~—“‘wSC‘ SCY SC*~C“—*~*rCiSC‘“‘C*S 
ou=100wASSSCSC~*~dCMINTO MAX |] 

2 ee SE Se eS) A” 
lou-t2maSS~—“—sS~sSC OTC] SSCSC«t 


[sev | OS SC~—S 
es 
es ee ee ae ee ee 

a a 

[—asv_ | & | ao 
ED sa mowerc eee 


One input at Vcc — 0.6 V, 
Alcc Other inputs at Voc or GND 3V to 3.6V 


Sa a SA Kaa” 
Cj Vi = Voc or GND 


















ee ae eee ee eile ee 


Tt For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 








PRODUCT PREVIEW pri enntaldgrablad org In the formative or 
bans in phase of development Characteristic data and other 
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LS I eI a Te a Ne Ne A Pa ETT ET A eM Te CO oe 
timing requirements over recommended ranges of supply voltage and operating free-air 


temperature (unless otherwise noted) 


folock Clock frequency 


CLR iow Sienna 
Pulse duration - 
CLK high or low rs 

Saainaicueeue eon a SE 
3 


timing requirements over recommended ranges of supply voltage and operating free-air 


temperature (unless otherwise noted) 
| 


‘eC 5.5 V | Voo= 3.3 V 





fclock Clock frequency 


CLR low 
tw Pulse duration 


tsu Setup time before CLKT 





th Hold time, data after CLKT 


switching characteristics over recommended operating free-air temperature range, C, = 50 pF 
(unless otherwise noted) (see Figure 1) 


SN54LV273 
die Tiggeevannv T vognssvseay Tigges | 
PARAMETER INPUT) Pe Bese BV+0.5V | Voo=3.3V+03V | Voc=27V | UNIT 
| MIN) TYP MAX | MAX | TYP MAX amy MAX 


switching characteristics over oe operating free-air temperature range, C, = 50 pF 
(unless otherwise noted) (see Figure 1) 


SN74LV273 
fit | Voc=8Vt08V | Voc=3.3Vi03V | Voo=2.7V | 
PARAMETER INPUT) Petes Voc =5Vt05V | Voo=3.3Vt03V | Vog=2.7V | UNIT 
MIN TYP MAX{| MIN TYP MAX ee 





116 es ae Se 16 a a 
1322 14 af 0s | 








PRODUCT ides information concerns products in the formative or 

postr hase development Characteristic data and other 

oper fications are vdoeigt goals. Texas instruments reserves the right to 
inge or discontinue these products without notice. ~ EXAS 


6-98 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 


SN54LV273, SN74LV273 
OCTAL D-TYPE FLIP-FLOPS 
WITH CLEAR 


SCLS195B — FEBRUARY 1993 - REVISED APRIL 1996 





operating characteristics, Ta = 25°C | 


PARAMETER TESTCONDITIONS —_| Vcc | TYP | UNIT 


3.3 V 32 
Cpd Power dissipation capacitance per flip-flop CL=50pF, f=10MHz eo ae pF 
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PARAMETER MEASUREMENT INFORMATION 














oO Vz 
From Output 1 kQ $1 O Open tpLH/tPHL 
Under Test GND tp_z/tpz. 
C. = 50 pF ae tPHz/tpZH 
(see Note A) 
WAVEFORM | Voc =4.5V| Voc=2.7V 
CONDITION to 5.5 V to 3.6 V 
= =) = 1.5V 
LOAD CIRCUIT mI 
Timing Input Vm 
¢—— tw ———» ¢_—ble—_—+ 
| | " | tsu th | 
| —~ | | Vi 
OV OV 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
Vi 7 Vj 
Output V 
t — | 
| | le—_p PZL —> 
tPLH ¢+—_> tPHL | | 
| | Sen Output hex] he 4 Pe 0.5x Vz 
V Vv Waveform 1 | Vv | | 
Output | m | m | m VoL + 0.3 V 
| | | OL (see Note B) | ines 
tPHL 4p l¢—o— tpi tpzH i 
Output | | 
| Waveform 2 Vv VOH — 0.3 V 
Vm Vm S1 at GND m ey 
Ser VOL (see Note B) | 


VOLTAGE WAVEFORMS | 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


NOTES: A. Cy includes probe and jig capacitance. 


) VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING ~ 


B. 


Omnmogd 


Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, t, < 2.5 ns, t¢< 2.5 ns. 


. The outputs are measured one at a time with one transition per measurement. 
. tp_z and tpyz are the same as tgjg. 
. tpz_ and tpzp are the same as ten. 
- tpLH and tpHL are the same as tpg. 


Figure 1. Load Circuit and Voltage Waveforms 
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@ EPIC™ (Enhanced-Performance Implanted SN54LV373 ... JOR W PACKAGE 
CMOS) 2-1 Process SN74LV373 ... DB, DW, OR PW PACKAGE 


(TOP VIEW) 


@ Typical Vo_p (Output Ground Bounce) 
< 0.8 V at Voc, Ta = 25°C 

@ Typical Vopy (Output Voy Undershoot) 
> 2 Vat Vcc, Ta = 25°C 

@ ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

@ Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 


@ Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), SN54LV373 ... FK PACKAGE 
Ceramic Flat (W) Packages, Chip Carriers (TOP VIEW) 

(FK), and (J) 300-mil DIPs 





description 


These octal transparent D-type latches are 
designed for 2.7-V to 5.5-V Voc operation. 


While the latch-enable (LE) input is high, the Q 
outputs follow the data (D) inputs. When LE is 
taken low, the Q outputs are latched at the logic 
levels set up at the D inputs. 


A buffered output-enable (OE) input can be used 
to place the eight outputs in either a normal logic 
state (high or low) or the high-impedance state. In 
the high-impedance state, the outputs neither 
load nor drive the bus lines significantly. The 
high-impedance state and increased drive 
provide the capability to drive bus lines without 
need for interface or pullup components. 





OE does not affect the internal operations of the latches. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 


The SN74LV373 is available in TI’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54LV373 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74LV373 is characterized for operation from —40°C to 85°C. 


EPIC is a trademark of Texas Instruments Incorporated. 





UNLESS OTHERWISE NOTED this document contains PRODUCTION Copyright © 1996, Texas instruments Incorporated 
DATA Information current as of publication date. Products conform to i 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all EXAS 
meters. 
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logic symbolt 

| 

OE S 
11 

LE 
3 

1D io 
4 

2D a 
7 

2D od 
8 

4D Cae 
13 

50 Pod 
14 

e0 La 
17 

7 sd 
18 

aD a 


12 
15 
16 
19 


FUNCTION TABLE 
(each latch) 


SE 





1Q 
2Q 
3Q 
4Q 
5Q 
6Q 
7Q 
8Q 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 


IEC Publication 617-12. 


Pin numbers shown are for DB, DW, J, PW, and W packages. 


logic diagram (positive logic) 





To Seven Other Channels 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply Voltage: range: VGC. scachexeise vacate eiee tans hen terer sedate wemen bias de dee sage -0.5Vto7V 
Input voltage range, V; (See Note 1) 0... cece ccc cee eee reece eee eneees -0.5 V to Voc + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ........ eee eee eee eee eee -0.5 V to Voc + 0.5 V 
Input:clamp:-current, lng (Vi =< O00 Vi SVG) asecisseeseten iii intriwiateataad aeeeietengixs +20 mA 
Output clamp current, IoK (Vo <0 OF VQ > VEG) -- eee eee eee treet eee e eee eee . £50 mA 
Continuous output current, IE (VQ =OtO VCC) ... ccc cece eer e teen e ee eee eee +35 MA 
Continuous current through Voc Or GND ........ ccc cece eee eee e eens ‘wesuees tYOMA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DB package ................... 0.6 W 
DW package ..........e.eeeeee 1.6W 

eee ene ee 0.7 W 

Storage temperature range, Tytg ------ eee cece eee eee e eens —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 


implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 


NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


2. This value is limited to 7 V maximum. 


3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 
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recommended operating conditions (see Note 4) 


SN54LV373 SN74LV373 
[MIN MAX] MIN. MAX] ON 









Supply voitage [ar 65 | pee 85) Vi | 
vegzarvessy [2 [2 

Hive input votage ico=45 VDSS 
Yegzerviesey [gpa 

5 aaimeabinsieane Voo=45VO5SY 


Vi___Input voltage et St 







Vo Output voltage 0 Voc 
A | 3 
High-level output current aa mA 
Voo=45V055V [@ -16| —~16) 





Voo=27veossv [~ 8 
Low-level output current 
Voo=45Vios5v | te, ei ™ 
At/Av Input transition rise or fall rate 0 100 0 100 


TA Operating free-air temperature -55 125} -40 
NOTE 4: Unused inputs must be held high or low to prevent them from floating. 













electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


SN54LV373 SN74LV373 
PARAMETER TEST CONDITIONS Vect UNIT 
MIN TYP MAX| MIN TYP MAX 


vow —flgn=semaSSC—~—sSCS—~i St Cd SC*d'C 
llou==16mA_——SSCSC~—~—SC—‘ Sn CdS 
a Ca] SIT 

vo.  florsema SSCS tv | Ct SS~S~—ta 
Ce A A | oT | 


es el TE 
a TI 
z | TI 
a 
a ee 
a a 
a ee 
a 


Tt For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
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timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) | 













SN54LV373 
Voc =5V+t05V | Voc=3.3V+403V 1 Voc=2.7V | UNIT 


| ty Pulse duration, LE high | an 
tsu Setup time, data before LEL High or low | 4 
th Hold time, data after LEL Highorlw | 6 | 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) | 















SN74LV373 


Veco =5V+t05V | VocH=3.3V+0.3V 1] Vooc=a2.7V | U 
iv Pls duraton, LE igh To | o [Te 
th a. aS ak eee eee 





Hold time, data after LEL High or low 


switching characteristics over recommended operating free-air temperature range, C, = 50 pF 
(unless otherwise noted) (see Figure 1) | 


~ SN54LV373 





switching characteristics over recommended operating free-air temperature range, C, = 50 pF 
(unless otherwise noted) (see Figure 1) 


| FROM 
PARAMETER | (INPUT) 


eS 2 2 
LE eS 










- §N74LV373 


sire " Voc=5Vt05V. | Voc=3.3Vt03V | Voc=27V | UNIT 
MIN TYP MAX| MIN TYP MAX| MIN MAX] 











8 1 22 
11 19 15 25 
[ss | | 









\ 


operating characteristics, T, = 25°C 
PARAMETER 






Outputs enabled 3.3V 
Outputs disabled "| 28 























C | Power dissipation capacitance per latch OC. = 50 pF, f = 10 MHz F 
Pe Outputs enabled By ‘ 
Outputs disabled | 62 | 
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PARAMETER MEASUREMENT INFORMATION 

















oO Vz 
From Output 1 kQ > O Open tpLH/tpHL 
Under Test GND tpLz/tpZL 
C= 50 pF fis tpHz/tpZH 
(see Note A) 
WAVEFORM | Voc =4.5V| Voc =2.7V 
CONDITION to 5.5 V to 3.6 V 
= . = 1.5V 
LOAD CIRCUIT ie 
Timing Input Vm 
[Nina es ewe a sia. 0. 
l¢———— ty ———-p) le rte , 
| | tsu th | 
OV ae OV 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
Vi Vi 
Output Y) 
| | 1 | : tpzL > iz | 
tpLH > PHL l tpLz + ws 
| | ——— VoH Output ' 0.5x Vz 
0 | Vm Vv Waveform 1 l | 
utput | m V Si at Vz ! VOL L+0.3V VoL 
OL (see Note B) | | tpHz _ 
amy st tPLH tpzH > + 
Output | VoH Output | a aos 
Waveform 2 Vv VOH — 0.3 3V VOH 
Vm Lin S1 at GND m ee 
=== VOL (see Note B) 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 


PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


NOTES: A. Cy includes probe and jig capacitance. 


ENABLE AND DISABLE TIMES 
LOW- AND HIGH-LEVEL ENABLING 


B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, t, < 2.5 ns, tf< 2.5 ns. 
The outputs are measured one at a time with one transition per measurement. 

tp_z and tpyz are the same as tis. 

tpz_ and tpZp are the same as ten. 

tPLH and tp}, are the same as tog. 


Figure 1. Load Circuit and Voltage Waveforms 


Omnmogd 
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@ EPIC™ (Enhanced-Performance Implanted SN54LV374...J OR W PACKAGE 
CMOS) 2-1: Process SN74LV374...DB, DW, OR PW PACKAGE 
(TOP VIEW) 


@ Typical Vo_p (Output Ground Bounce) 
< 0.8 V at Voc, Ta = 25°C 


@ Typical Vopy (Output Voy Undershoot) 
> 2 Vat Voc, Ta = 25°C 


@ ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

@ Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 


@ Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 
(DB), Thin Shrink Small-Outline (PW), SN54LV374 ... FK PACKAGE 
Ceramic Flat (W) Packages, Chip Carriers (TOP VIEW) 

(FK), and (J) 300-mil DIPs 





description 


These octal edge-triggered D-type flip-flops are 
designed for 2.7-V to 5.5-V Voc operation. 


The ’LV374 feature 3-state outputs designed 
specifically for driving highly Capacitive or 
relatively low-impedance loads. These devices 
are particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 





On the positive transition of the clock (CLK) input, the Q outputs are set to the logic levels set up at the data 
(D) inputs. 


A buffered output-enable (OE) input can be used to place the eight outputs in either as normal logic state (high 
or low logic levels) or high-impedance state. In the high-impedance state, the outputs neither load nor drive the 
bus lines significantly. The high-impedance state and the increased drive provide the capability to drive bus lines 
without need for interface or pullup components. 


OE does not affect internal operations of the latch. Old data can be retained or new data can be entered while 
the outputs are in the high-impedance state. 


The SN74LV374 is available in TI’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54LV374 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74LV374 is characterized for operation from —40°C to 85°C. 


EPIC is a trademark of Texas Instruments Incorporated. 
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FUNCTION TABLE 
(each flip-flop) 


INPUTS _ oueut 


L 
Qo 
Z 










logic symbolt 

OE — S 
11 

CLK > 
3 2 

1D ip 1 
4 5 

2D er 20 
7 6 

3D res 3a 

wo a! ~ 40 
13 12 

5D aes 5Q To Seven Other Channels 
14 15 

eo 4+ — 2 
17 

70 _—} —. 10 
18 

8D pee ed 8a 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 
Pin numbers shown are for DB, DW, J, PW, and W packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage fange; VGC 4 ecetssdnedsesdetetotcsaw ines eokseeettea eee eee eenewes -0.5Vto7V 
Input voltage range, V| (see Note 1) ....... 2. cece cee cece rere eee nees —0.5 V to Veo + 0.5 V 
Output voltage range, Vo (See Notes 1 and 2) ....... cece eee eee eee eee -0.5 V to Voc + 0.5 V 
Input clamp current, liq (Vj <O Or Vi>Vee) ..-- cece eee eee etree eee tence eee eeeeennees +20 mA 
Output clamp current, IoxK (VQ <O Or VO>VeC) .. cece cece eee erent eee tent e teen teen eeeees +50 mA 
Continuous output current, Io (VQ =O tO Voce) 6. cece cece cece eect ence ee eee een ee en eens +35 mA 
Continuous current through Voc Or GND ... ccc cere eee eee eee ene neees +70 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DB package ................... 0.6 W 

DW package ...........eeeeeee 1.6W 

PW package ...............00e. 0.7 W 
Storage temperature range, Tsig -- +1. see e cece teen ee te teen e eee teenies -65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
impiied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

2. This value is limited to 7 V maximum. 
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 
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recommended operating conditions (see Note 4) 


SN54LV374 | SN74LV374 
a ae eae 


Voc _ Supply voltage es aes ee Se 
Veg =2.7 V103.6V ae Sel 
icbiiahie gts Vog=4.5Vt05.5 V 
Veg =2.7 V 103.6 V Se | ae! 
sae anic Vo = 4.5 Vto5.5V 
Input voltage 0 Rec St 
Output voltage g> Voc nem | era 


iquaivessy | ele 
High-level output current 
Voo=45vi055v [aie] —1e| ™ 


Voo=2.7V1036V SaaS 

































lIOL Low-level output current 

LE A MSIE 
At/Av Input transition rise or fall rate 
TA Operating free-air temperature . -55 125} -40 85 





NOTE 4: Unused inputs must be held high or low to prevent them from ee 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


| SN54LV374 SN54LV374 
PARAMETER TEST CONDITIONS Vect UNIT 
TYP MAX; MIN TYP MAX 


a loH =-100 pA | MIN to MAX — -0.2 Voc-0.2 
V 










accom ET OY SO” 
ioH=— 16 mA ev Se ee 
a: iOL = 100A MINOMAX[ 2p —S~w 






oa mA [av | Sap C—O 











CC CT A] 
WHE 
ey ee] 
Te peewee PE 






One input at Voc — 0.6 V, 
= Other inputs at Voc or GND saa: eT 
Pp ssv | COdSC‘i CS 
phen AE ee er Sees Ie Oe 


Sega eae ee ee es ee 
aie [sv | 6 | 68 | 


Tt For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
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timing requirements over recommended ranges of supply voltage and operating free-air | 
temperature (unless otherwise noted) 








| SNBALVB74 


“ce 5V "ec 3.3 Ss 
clot folock Clockfrequency = i ss—<‘—sSSCSCSCidS folock Clockfrequency = i ss—<‘—sSSCSCSCidS : 
Pulse duration, CLK high or low a: 
=> . [ee 


Setup time before CLKT [High orlow = 
Hold time, data after CLKT 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 









FO SNT4LVB74 


Voc =5V Surat 3.3V 
eal ae Bead 2.7V | UNIT 


folock Clock frequency 

tw Pulse duration, CLK high or low 
tsu Setup time before CLKT 

th Hold time, data after CLKT 





switching characteristics over recommended operating free-air temperature range, C; = 50 ee 
(unless otherwise noted) (see Figure 1)) 


SN54LV374 
PARAMETER Ln aireur oo= 5VL05V Yoo= 33Vi08V | Voo=27V | UNIT 





switching characteristics over recommended operating free-air temperature range, C; = 50 pF 
(unless otherwise noted) (see Figure 1) 


} SN74LV374 
ie 
PARAMETER INPUT) (ouTPUT) Voc =5V+05V | Voo=3.3Vt0.3V | Voc=2.7V | UNIT 
MIN TYP MAX| MIN TYP MAX] MIN MAX| 


eo 6 00 070 
a ee) ee) 
ee ee | Kae ee 
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operating characteristics, Ta = 25°C 



















Cod Power dissipation capacitance per flip-flop CL=50pF, f=10MHz 
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WITH 3-STATE OUTPUTS 
SCLS197B — FEBRUARY 1993 —- REVISED APRIL 1996 
] PARAMETER MEASUREMENT INFORMATION 
oO Vz 
From Output 1 kQ $1 © Open tpLH/tPHL 
Under Test GND tp_z/tpz. 
CL = 50 pF tpHzZ/tpZH 
(see Note A) 1 kQ 
WAVEFORM | Voc =4.5V| Voc=2.7V 
CONDITION to 5.5 V to 3.6 V 
= - = 1.5V 
LOAD CIRCUIT ai” 
6V 
Timinginptt = tstsSt*«S " 
ming Inpu m 
| New ae ae oe os oe 0 V 
\¢———— ty > ¢—rle—_—+ 
| | ! tsu th ! 
| | Vi 
input Vm Vm Data Input 
ov 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
Vi 
Output 
| | ov 
| | 
tPLH —¢—> —- tPHL 
| ——— VoH eee 
1 
Output | # Vm | M Vm — ieee Ve 
| | VOL (see Note B) 
t ke—pl— tpi 
PHL | 
Output VoH Output l ———— Voy 
| Waveform 2 VoH — 0.3 V 0 
Vv V Vm 
m m S1 at GND aie 
——— VoL (see Note B) - 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 


INVERTING AND NONINVERTING OUTPUTS 
NOTES: A. Cy includes probe and jig capacitance. 


. tpLz and tp}j7 are the same as tgjs. 
. tpz_ and tpZH are the same as ten. 
. tPLH and tpHL are the same as tpg. 


Qunumnog ow 


LOW- AND HIGH-LEVEL ENABLING 


. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, ty < 2.5 ns, t¢< 2.5 ns. 

. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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@ EPIC™ (Enhanced-Performance Implanted SN54LV573... J OR W PACKAGE 
CMOS) 2-1. Process SN74LV573 ... DB, DW, OR PW PACKAGE 
(TOP VIEW) 


@ Typical Vo_p (Output Ground Bounce) 
< 0.8 V at Voc, Ta = 25°C 

@ Typical Vopy (Output Voy Undershoot) 
> 2V at Vcc, Ta = 25°C 

@ ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

@ Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 


@ Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 





(DB), Thin Shrink Small-Outline (PW), SN54LV573 ... FK PACKAGE 
Ceramic Flat (W) Packages, Chip Carriers (TOP VIEW) 
(FK), and (J) 300-mil DIPs a0 w 8 es 


description 


These octal transparent D-type latches are 
designed for 2.7-V to 5.5-V Vcc operation. 


The ’LV573 feature 3-state outputs designed 
specifically for driving highly capacitive or 
relatively low-impedance loads. This device is 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 


While the latch-enable (LE) input is high, the Q outputs follow the data (D) inputs. When LE is taken low, the 
Q outputs are latched at the logic levels set up at the D inputs. 


A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or high-impedance state. In the high-impedance state, the outputs neither load nor drive the 
bus lines significantly. The high-impedance state and increased drive provide the capability to drive bus lines 
without need for interface or pullup components. 





OE does not affect the internal operations of the latches. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 


The SN74LV573 is available in Tl’s shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54LV573 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74LV573 is characterized for operation from —40°C to 85°C. 


EPIC is a trademark of Texas Instruments Incorporated. 





Copyright © 1996, Texas Instruments Incorporated 
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FUNCTION TABLE 


(each latch) 
OUTPUT 


a 










logic symbolt 
Seat «10 
OE = 
11 
LE ; 
2 : 19 
1D oy 1 
3 18 
20 eae 20 
4 : 17 
20 ae 30 
5 , | 16 
a ie ‘a 
6 15 
50 ee 50 
7 14 
eo nee ea 
8 | : 13 
= | To Seven hannel 
a0 aa a0 eee 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 
Pin numbers shown are for DB, DW, J, PW, and W packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage Tange, NGG. s. 255s eee bes ec da coe ee eee ements onceanes ee ee -O0.5Vto7V 
Input voltage range, V; (see Note 1) .................. pacar aia area Soest Be A ese oe —0.5 V to Voc + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) ................ Cuiateushsuakne -0.5 V to Voc + 0.5 V 
Input clamp current, liq (Vj<OorVi>Voc) ..------ ab tailor: Fanye Carn aatei ene oremre Daas arae nae ee +20 mA 
Output clamp current, Iox (Vo <O Or VQ >Voc) ..-c ce ecee eee ences vadtneanbeei ana aeenet ata +50 mA 
Continuous output current, lo (Vo =O to Voc) ....-.. eee eee Jeti eedine een ehe week adn eapedtan +35 mA 
Continuous current through Voc or GND ... 2. cee te eee eee eee e eee eaee +70 mA 
Maximum power dissipation at Ta = 55°C (in still air) (see. Note 3): DB DAaCKAQG: .ssstcie cedar sdaew ne 0.6 W 

DW package ..... eescaneetens 1.6W 

PW package .................4. 0.7 W 
Storage temperature range, Tstg naoetearanit Wowie Sn a Cae Kee Oo ena teees -65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. gal to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

5 This value is limited to 7 V maximum. 
3. The maximum package power dissipation is aaictiati using a junction temperature of 150°C and a board trace length of 750 mils. 
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recommended operating conditions (see Note 4) 


SN54LV573 SN74LV573 
[MIN MAX| MIN MAX] ~~ 


Veo ___ Supply voltage or Ses a SE peas 







Voo-27vesev | 2 | 2 | 
High-level input voltage 

Voo=45Vt055V 

Voo=27 Vio36V — ) a) 
Low-level input voltage 

Voo=45VI055V 
Input voltage VCC aT 





7 Output voltage 


Voo=27Vi036V or 
lIOH High-level output current mA 
Voo=45V1055V “6 








Voc = 2.7 V to 3.6 V $f} __& 

lOL Low-level output current mA 
Voo=45Vi055V 

At/Av Input transition rise or fall rate 0 100 0 100 











TA Operating free-air temperature 


NOTE 4: Unused inputs must be held high or low to prevent them from floating. 





electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 









PARAMETER TEST CONDITIONS t ee — UNIT 
Voc TYP MAX TYP MAX 
IOH =-100 pA MIN to MAX = 0.2 


















oe rr eg 
— [lou==tema_—S—S av tt Cid 
fion=100nA SS Nt | CSC 
<a Sn MRE RENE: 
fons tema ——SOS~S sv iC | 
ote Gaaeoe ae ae sT 
eT 
an a 

| BBV | 
—S 
a ae 


= Voc or GND 
: eee et et a 


t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 
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timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 


pS SNBALVB73B 
ST eee 5.5V | Voc=3.3V 
a san wet 


Pulse duration, LE high a Ses a he 









'tsu -—sSetuptime,databefoeLEL = ti‘sdY time, data before 'tsu -—sSetuptime,databefoeLEL = ti‘sdY re é ; _ ; ce 
dotdude eS 





timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 





| sSSNTALVE73 sid 
a 5.5V | Voc=3.3V 
oa oy ea ie Voc =2.7V | UNIT 


iw Pulse duration, LE Fih a 
isu Setup time, data before LEU 2 a Rn 
ih Hol time, data aftr LED a 


switching characteristics over recommended operating free-air temperature range, C; = 50 pF 
(unless otherwise noted) (see Figure 1) 


eae = SN54LV573 
PARAMETER (INPUT) (OUTPUT) Voc=5Vt05V | Voo=33V403V | Voco=2.7V | UNIT 
MIN TYP MAX cr TYP MAX ne 









switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


SN74LV573 
PARAMETER it is UNIT 
(INPUT) (OUTPUT) cc = CC =< CC =*. 
MIN TYP MAX] MIN TYP MAX] MIN MAX| 








oo, PREVIEW information concerns products in the formative va 
phase of development. Characteristic data 
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SN54LV573, SN74LV573 
OCTAL TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 
SCLS198B — FEBRUARY 1993 - REVISED APRIL 1996 
operating characteristics, Voc = 3.3.V, Ta = 25°C 
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Cod Power dissipation capacitance per latch CL=50pF, f=10MHz 
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PARAMETER MEASUREMENT INFORMATION 
























oO Vz 
From Output 1kQ 3 O Open tpLH/tPpHL 
Under Test GND tpLz/tpz. 
CL = 50 pF tpHz'tpZH 
(see Note A) 1 kQ 
: WAVEFORM | Voc =4.5V| Voq=2.7V 
CONDITION to 5.5 V to 3.6 V 
is 7 = Vm 1.5V 
LOAD CIRCUIT MM 27V 
Vz 6V 
Timing Input hm 
ee 
¢ —— tw ——» ple + 
| | V | ‘su ‘hy 
i 
Input V V | | " 
Ape m m Data Input Vm 
OV 0V 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
Vi Vi 
Output 
| | | ov Control =! =a | OV 
PZL | 
wine ot rt ea 


! | LS Vou ' Pali | | | 0.5 x Vz 
aveform | 
Output | 7 Vm | iva y Si at V, | ius | Yous 0.8 Vv 
OL (see Note B) | + a 


| 
tPHL + l¢—o- tL 
Output | | 


| 
tPZH 
VoH Output ad a | ———— Voy 
Waveform 2 V . VOH - 0.3 V 
\ Vm Vm S1 at GND J Nm N er 
saree VOL (see Note B) a 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 
INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING 
NOTES: A. Cy, includes probe and jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, t, < 2.5 ns, t¢< 2.5 ns. 
D. The outputs are measured one at a time with one transition per measurement. 
E. tp_z and tpw7 are the same as tis. 
F. tpz_ and tpZpH are the same as ten. 
G. tpLH and tpHL are the same as tpg. 


Figure 1. Load Circuit and Voltage Waveforms 
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description 


SN54LV574, SN74LV574 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 


SCLS199B — MARCH 1993 — REVISED APRIL 1996 






EPIC ™ (Enhanced-Performance Implanted SNS4LV574 . .. JOR W PACKAGE 
CMOS) 2-1, Process SN74LV574 ... DB, DW, OR PW PACKAGE 


(TOP VIEW) 


Typical Vo_p (Output Ground Bounce) 
< 0.8 V at Voc, Ta = 25°C 


Typical Voyy (Output Vox Undershoot) 
> 2 Vat Vcc; Ta = 25°C 

ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 

Latch-Up Performance Exceeds 250 mA 
Per JEDEC Standard JESD-17 


Package Options Include Plastic 
Small-Outline (DW), Shrink Small-Outline 7 
(DB), Thin Shrink Small-Outline (PW), SN54LV574 ... FK PACKAGE 
Ceramic Flat (W) Packages, Chip Carriers (TOP VIEW) 

(FK), and (J) 300-mil DIPs 





These octal edge-triggered D-type flip-flops are 
designed for 2.7-V to 5.5-V Voc operation. 


The ’LV574 feature 3-state outputs designed 
specifically for driving highly capacitive or 
relatively low-impedance loads. This device is 
particularly suitable for implementing buffer 
registers, |/O ports, bidirectional bus drivers, and 
working registers. 





On the positive transition of the clock (CLK) input, the Q outputs are set to the logic levels set up at the data 
(D) inputs. 


A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or high-impedance state. In the high-impedance state, the outputs neither load nor drive the 
bus lines significantly. The high-impedance state and increased drive provide the capability to drive bus lines 
without need for interface or pullup components. | 


OE does not affect the internal operations of the flip-flops. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 


The SN74LV574 is available in TI's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54LV574 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74LV574 is characterized for operation from —40°C to 85°C. 


EPIC is a trademark of Texas Instruments Incorporated. 





UNLESS OTHERWISE NOTED this document contains PRODUCTION 


Copyright © 1996, Texas Instruments Incorporated 
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FUNCTION TABLE 
(each flip-flop) 





logic symbolt 

a oN 

OE L: 
11 

CLK > 

2 19 

r 1a 
3 18 

2 a 20 
4 17 

s Rea 50 
5 16 

‘ pecans 4a 
6 15 

50 paces sa 
7 14 

OE eee: NE 

7D el 7Q To Seven Other Channels 
9 12 

<0 eacamanansl sa 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 
Pin numbers shown are for DB, DW, J, PW, and W packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)? 


SUPDIY Voltage TANGO; VEC: cncteudaeerauawetnaeywiat swans aud igen taeenewe tia -0.5Vto7V 
Input voltage range, Vj (See Note 1) 2.6... eee cece eee teen eee n eee e ee eee -—0.5 V to Voc + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) .......... ccc eee eee eens -0.5 V to Voc + 0.5 V 
Input clamp current, Iq (Vj <O OF Vi>Voe) .. cece cece eee e eee tree eee e ene e tenet eeeanees +20 mA 
Output clamp current, lox (Vo <O Or VQO>VeQC) «eee eect ee eee eee eee eee e eee eens +50 mA 
Continuous output current, Io (Vo =O tO VOC) «1. cece eee eect e eee e eee cette eee eteeenees +35 MA 
Continuous current through Voc Or GND ..... cc cece ccc cece eee eect eee e ee enenes ... +70MA 
Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): DB package ............ ene 0.6 W 

DW package .................. 1.6W 

PW package .................-. 0.7 W 
Storage temperature range, Tgtg ..-.--- ee eee eee eee eee ete nee eee —65°C to 150°C 


+ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. : 

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

| 2. This value is limited to 7 V maximum. 
3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils. 
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recommended operating conditions (see Note 4) 


SN54LV574 SN74LV574 
[MIN MAX] MIN MAX| 


Vee. Supply volage 27 «8S 


naar Voo=a7veosev [| 2 | 2 | 
VIH High-level input voltage V 
Woo = 45 Vi055V 
Vi 


Voo=27vos6v | pei —i08, 
L Low-level input voltage vie V 
: Voo=45V1055V 65 
Rw 


Vi Input voltage 
Output voltage 











High-level output current 










lOL Low-level output current 

Voo=45Vi055V 
At/Av Input transition rise or fall rate 0 100 0 100 
TA Operating free-air temperature 125} -40 85 


NOTE 4: Unused inputs must be held high or low to prevent them from floating. 












electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


SN54LV574 SN74LV574_ 
PARAMETER TEST CONDITIONS Voct 
| M TYP MAX] MIN. TYP MAX 















IN 
| IOH =—100 pA VGC ~— 0.2 
Vor lon=-8mASS™~—sSsSYSC‘iSCdE:iC ks sted 
on=-temaSSSCSC™C~—“‘idTSC‘ SS S| 8 SCOTS 
“Tio = 100 nA TwINtoMAX | —o2] SC 
Vou v | 
ee ee ee 
in 


3 
| 
ee 


Tt For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions. 


— 
oO 
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timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 











SN54LV574 


Voc=5V | Vac=33V 
ae ae booed 2.7V | UNIT 





flock _ Glock requency ae 9 
“ Pulse duration, CLK high or low —_?__st. 





Setup time before CLKT High or low ee Tas | 
Hold me, det after LET See, A A 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 





| OSNTALV7G 


“Tessa [Wosess¥ |yporany 5V “ces 3.3 V 
fclock Clock frequency 
tw Pulse duration, CLK high or low 


tsy Setup time before CLKT 
th Hold time, data after CLKT 





switching characteristics over recommended operating free-air temperature range, C; = 50 pF 
(unless otherwise noted) (see Figure 1) 


SN54LV574 
i 
PARAMETER ONeUT) oe Ves =5V+0.5V Yes =3.3Vi0.3V | Vog=2.7V | UNIT 
ee 





switching characteristics over recommended operating free-air temperature range, C, = 50 pF 
(unless otherwise noted) (see Figure 1) 


SN74LV574 
PARAMETER ii nS Veo= 5Vt0.5V | Voo=33Vi03V | Voc=27V | UNIT 
(INPUT) (OUTPUT) 
eee MAX} MIN TYP MAX] MIN MAX | 
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operating characteristics, Ta = 25°C 















Cod Power dissipation capacitance per flip-flop CL =50pF, f=10MHz 
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PARAMETER MEASUREMENT INFORMATION 





oO Vz 
From Output 1kQ $1 © Open tpLH/tPHL 
Under Test | GND tPLZ/tPZL 
CL = 50 pF | tpHz/tpZH 
(see Note A) 1kQ 
WAVEFORM | Voc =4.5V| Voc =2.7V 
CONDITION to 5.5 V to 3.6 V 









1.5V 
2.7V 







LOAD CIRCUIT 


Vi 


Timing Input Vm 
Nese ceases OV 


lq tw > | | , | 
| | tsu th 


| | Vi | ! Vi 
OV OV 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PULSE DURATION SETUP AND HOLD TIMES 
Vj Vi 
Output Vv 
me _ Xin Kvn OV Control _ Xin Xm OV 
4 aes A 
LHe Et taza be 

| | ——— VOH Output | | 0.5x Vz 

| Vv y , Waveform 1 Vv | | 
Output m | m Si at V, | m VoL +0.3V , 

| l VOL (see Note B) ! ere a Tom VOL 

tpl 'PLH 
Output ‘PHL 4 | | 7 Output alae . le cceeet aay 
| | OH Waveform 2 VOH - 0.3 V on 
Vv Vv Vm 
m m S1 at GND ~OV 
——— VOL (see Note B) 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 


INVERTING AND NONINVERTING OUTPUTS LOW- AND HIGH-LEVEL ENABLING 


NOTES: A. Cy includes probe and jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, t, < 2.5 ns, tf< 2.5 ns. 
. The outputs are measured one at a time with one transition per measurement. 
. tpLz and tp}z are the same as tgjs. 
. tpzi and tpZp are the same as ten. 
. tPLH and tp are the same as tog. 


QOnmoad 


Figure 1. Load Circuit and Voltage Waveforms 
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IMPORTANT NOTICE 


Texas Instruments (TI) reserves the right to make changes to its products or to discontinue any semiconductor 
product or service without notice, and advises its customers to obtain the latest version of relevant information 
to verify, before placing orders, that the information being relied on is current. © 


Tl warrants performance of its semiconductor products and related software to the specifications applicable at 
the time of sale in accordance with TI’s standard warranty. Testing and other quality control techniques are 
utilized to the extent Tl deems necessary to support this warranty. Specific testing of all parameters of each 
device is not necessarily performed, except those mandated by government requirements. 


Certain applications using semiconductor products may involve potential risks of death, personal injury, or 
severe property or environmental damage (“Critical Applications”). 


TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED 
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER 
CRITICAL APPLICATIONS. 


Inclusion of Tl products in such applications is understood to be fully at the risk of the customer. Use of TI 
products in such applications requires the written approval of an appropriate TI officer. Suesnole concerning 
potential risk applications should be directed to TI through a local SC sales office. 


In order to minimize risks associated with the customer’s applications, adequate design and operating 
safeguards should be provided by the customer to minimize inherent or procedural hazards. 


TI assumes no liability for applications assistance, customer product design, software performance, or 
infringement of patents or services described herein. Nor does TI warrant or represent that any license, either 
express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property 
right of TI covering or relating to any combination, machine, or process in which such semiconductor products 
or services might be or are used. 


Copyright © 1996, Texas Instruments Incorporated 
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1 introduction 


The International Electrotechnical Commission (IEC) has been developing a very powerful symbolic language that 
can show the relationship of each input of a digital logic circuit to each output without showing explicitly the internal 
logic. At the heart of the system is dependency notation, which will be explained in Section 4. 


The system was introduced in the USA in a rudimentary form in IEEE/ANSI Standard Y32.14-1973. Lacking at that 
time a complete development of dependency notation, it offered little more than a substitution of rectangular shapes 
for the familiar distinctive shapes for representing the basic functions of AND, OR, negation, etc. This is no longer 
the case. 


Internationally, Working Group 2 of IEC Technical Committee TC-3 has prepared a new document (Publication 
617-12) that consolidates the original work started in the mid 1960s and published in 1972 (Publication 117-15) and 
the amendments and supplements that have followed. Similarly for the USA, IEEE Committee SCC 11.9 has revised 
the publication IEEE Std 91/ANSI Y32.14. Now numbered simply IEEE Std 91-1984, the IEEE standard contains all 
of the IEC work that has been approved, and also a small amount of material still under international consideration. 
Texas Instruments is participating in the work of both organizations and this document introduces new logic symbols 
in accordance with the new standards. When changes are made as the standards develop, future editions will take 
those changes into account. 


The following explanation of the new symbolic language is necessarily brief and greatly condensed from what the 
standards publications will contain. This is not intended to be sufficient for those people who will be developing 
symbols for new devices. It is primarily intended to make possible the understanding of the symbols used in various 
data books, and the comparison of the symbols with logic diagrams, functional block diagrams, and/or function tables 
will further help that understanding. 


2 Symbol Composition 


A symbol comprises an outline or a combination of outlines together with one or more qualifying symbols. The shape 
of the symbols is not significant. As shown in Figure 1, general qualifying symbols are used to tell exactly what logical 
operation is performed by the elements. Table 1 shows general qualifying symbols defined in the new standards. Input 
lines are placed on the left and output lines are placed on the right. When an exception is made to that convention, 
the direction of signal flow is indicated by an arrow, as shown in Figure 1. 


Outline General Qualifying Symbol 


Input Output 
Lines : . Lines 


* Possible positions for qualifying symbols relating to inputs and outputs 
Figure 1. Symbol Composition 


All outputs of a single, unsubdivided element always have identical internal logic states determined by the function 
of the element, except when otherwise indicated by an associated qualifying symbol or label inside the element. 


The outlines of elements may be abutted or embedded, in which case the following conventions apply. There is no 
logic connection between the elements when the line common to their outlines is in the direction of signal flow. There 
is at least one logic connection between the elements when the line common to their outlines is perpendicular to the 
direction of signal flow. The number of logic connections between elements will be clarified by the use of qualifying 
symbols, and this is discussed further under that topic. If no indications are shown on either side of the common line, 
it is assumed there is only one connection. 


When a circuit has one or more inputs that are common to more than one element of the circuit, the common-control 
block may be used. This is the only distinctively shaped outline used in the IEC system. Figure 2 shows that, unless 
otherwise qualified by dependency notation, an input to the common-control block is an input to each of the elements 
below the common-control block. 


Common-Control Block 


42 


Figure 2. Common-Control Block 
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A common output depending on all elements of the array can be shown as the output of a common-output element. 
Its distinctive visual feature is the double line at its top. In addition, the common-output element may have other inputs 
as shown in Figure 3. The function of the Common-output element must be shown by use of a general 
qualifying symbol. 


a d a d 
b © = 
f 7: b e 
Common-Output 
Elementt f 
Cc g 
, ; g 
t Must, like other elements, have a qualifying symbol to denote its c 
logic function 


Figure 3. Common-Output Element 
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3 Qualifying Symbols 


3.1 General Qualifying Symbols 


Table 1 shows general qualifying symbols defined by IEEE Standard 91. These characters are placed near the top 
center or the geometric center of a symbol or symbol element to define the basic function of the device represented 
by the symbol or of the element. 


Table 1. General Qualifying Symbolst 


SYMBOL DESCRIPTION 
AND gate or function 
OR gate or function. The symbol was chosen to indicate that at least one active input is needed to activate the output. 





















Exclusive OR. One and only one input must be active to activate the output. 
ae ae Logic identity. All inputs must stand at the same state 
| Ok An even number of inputs must be active. 


Schmitt trigger; element with hysteresis 


An odd number of inputs must be active. 
Look-ahead carry generator 


The one input must be active an 
A buffer or element with more than usual output capability. Symbol is oriented in the direction of signal flow. 
X/IY Coder, code converter (DEC/BCD, BIN/OUT, BIN/7-SEG, etc.) | 


COMP Magnitude comparator 
Arithmetic logic unit 
G 


A 
inl Retriggerable monostable 
JL Nonretriggerable monostable (one shot) 
Astable element. Showing waveform is optional. 


rr 


: 
Asynchronous (ripple-carry) counter; cycle length = 2™ 
ae ee 


Element powers up set to 1 state 
Highly complex function; gray-box symbol with limited detail shown under special rules . 


T Not all of the general qualifying symbols have been used in TI’s data books, but they are included here for completeness. 
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3.2 Qualifying Symbols for Inputs and Outputs 


Qualifying symbols for inputs and outputs are shown in Table 2 and are familiar to most users, with the possible 
exception of the logic polarity symbol for directly indicating active-low inputs and outputs (negation). The older logic 
negation indicator means that the external 0 state produces the internal 1 state. The internal 1 state means the active 
state. Logic negation may be used in pure logic diagrams; in order to tie the external 1 and 0 logic states to the levels 
high (H) and low (L), a statement of whether positive logic (1 = H, 0 = L) or negative logic (1 = L, 0 = H) is being used 
is required or must be assumed. Logic polarity indicators eliminate the need for calling out the logic convention and 
are used in various data books in the symbology for actual devices. The presence of the triangular polarity indicator 
indicates that the L logic level produces the internal 1 state (active state) or that, in the case of an output, the internal 
1 state produces the external L level. Note how the active direction of transition for a dynamic input is indicated in 
positive logic, negative logic, and with polarity indication. 


The internal connections between logic elements abutted together in a symbol may be indicated by the symbols 
shown in Table 2. Each logic connection may be shown by the presence of qualifying symbols at one or both sides 
of the common line and, if confusion can arise about the numbers of connections, use can be made of one of the 
internal connection symbols. 


Table 2. Qualifying Symbols for Inputs and Outputs 


eS 
— 
Active-low output in the case of right-to-left signal flow 
—— 
= 














Positive Logic | Negative Logic Polarity Indication 
: eae 1 7 - 0 not used 
mts on 0 1 a | 
idiGatad not used not used 7 
1 0 
transition 0 | { L | 






Nonlogic connection. A label inside the symbol usually defines the nature of this pin 
Input for analog signals (on a digital symbol) (see Figure 14) 
Input for digital signals (on an analog symbol) (see Figure 14) 


Internal connection. 1 state on left produces 1 state on right. 
| Negated internal connection. 1 state on left produces 0 state on right. 













AeA AALET 


aa 


“He 


Dynamic internal connection. Transition from 0 to 1 on left produces transitory 1 state on right 
= Internal input (virtual input). It always stands at its internal 1 state unless affected by an overriding dependency 
¢ ro relationship. 
oes + Internal output (virtual output). Its effect on an internal input to which it is connected is indicated by dependency 
ae notation. 
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The internal (virtual) input is an input originating somewhere else in the circuit and is not connected directly to a 
terminal. The internal (virtual) output is likewise not connected directly to a terminal. The application of internal puts 
and outputs requires an understanding of dependency notation, which is explained in Section 4. 


In an array of elements, if the same general qualifying symbol and the same qualifying symbols associated with inputs 
and outputs would appear inside each of the elements of the array, these qualifying symbols usually are shown only 
in the first element. This is done to reduce clutter and to save time in recognition. Similarly, large identical elements 
that are subdivided into smaller elements may each be represented by an unsubdivided outline. 


3.3 Symbols Inside the Outline 


Table 3 shows some symbols used inside the outline. Note particularly that open-collector (open-drain), speneniiiee 
(open-source), and 3-state outputs have distinctive symbols. An EN input affects all the external outputs of the 
element in which it is placed, plus the external outputs of any elements shown to be influenced by that element. It 
has no effect on inputs. When an enable input affects only certain outputs, affects outputs located outside the 
indicated influence of the element in which the enable input is placed, and/or affects one or more inputs, a form of 
dependency notation indicates this (see 4.10). The effects of the EN input on the various types of outputs are shown. 


It is particularly important to note that a D input is always the data input of a storage element. At its internal 1 state, 
the D input sets the storage element to its 1 state, and at its internal 0 state it resets the storage element to its 0 state. 


The binary grouping symbol is explained more fully in Section 8. Binary-weighted inputs are arranged in order and 
the binary weights of the least-significant and the most-significant lines are indicated by numbers. In this document, 
weights of input and output lines are represented by powers of two, usually only when the binary grouping symbol 
is used, otherwise, decimal numbers are used. The grouped inputs generate an internal number on which a 
mathematical function can be performed or that can be an identifying number for dependency notation (Figure 28). 

A frequent use is in addresses for memories. 


Reversed in direction, the binary grouping symbol can be used with outputs. The concept is analogous to that for the 
inputs, and the weighted outputs indicate the internal number assumed to be developed within the circuit. 


Other symbols are used inside the outlines in accordance with the IEC/IEEE standards, but are not shown here. 
Generally, these are associated with arithmetic operations and are self-explanatory. 


When nonstandardized information is shown inside an outline, it is usually enclosed in square brackets [ ]. The 
square brackets are omitted when associated with a nonlogic input, which is indicated by an X superimposed on the 
connection line outside the symbol. 
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Table 3. Symbols Inside the Outline 


SYMBOL DESCRIPTION 


Postponed output (of a pulse-triggered flip-flop). The output changes when input initiating change (e.g., 
a C input) returns to its initial external state or level (see Section 5). 


c Bi-threshold input (input with hysteresis) 


N-P-N open-collector or similar output that can supply a relatively low-impedance 
L level when not turned off. Requires external pullup. Capable of positive-logic 
wired-AND connection. 


Passive pullup output is similar to N-P-N open-collector output but is supplemented 
with a built-in passive pullup. 


N-P-N open-emitter or similar output that can supply a relatively low-impedance 
H level when not turned off. Requires external pulldown. Capable of positive-logic 
wired-OR connection. 


Passive pulldown output is similar to N-P-N open-emitter output but is 
supplemented with a built-in passive pulldown. ; 


3-state output 


1k— 
— 
2t— 
@be— 
o+-— 
o/-— 
ve 
>hH— 


Output with more than usual output capability (symbol is oriented in the direction of signal flow) 


Enable input. When at its internal 1 state, all outputs are enabled. When at its internal 0 state, 
| EN open-collector and open-emitter outputs are off, 3-state outputs are at normally defined internal logic 
states and at external high-impedance state, and all other outputs (e.g., totem-poles) are at the internal 


0 state. 
Usual meanings associated with flip-flops (e.g., R = reset to 0, S = reset to 1) 


Toggle input causes internal state of output to change to its complement. 


Data input to a storage element equivalent to: moe 


——- m —= m| Shift right (left) inputs, m = 1, 2, 3, etc. Ifm = 1, it usually is not shown. 


+m ——|-m_ | Counting up (down) inputs, m = 1, 2, 3, etc. If m = 1, it usually is not shown. 


am] =n 
0 
' Binary grouping. m is highest power of 2. 
m 
' 


—— CT=15 The contents-setting input, when active, causes the content of a register to take on the indicated value. 
CT=9 }-— The content output is active if the content of the register is as indicated. 


Input line grouping . . . indicates two or more terminals used to implement a single 
logic input. 


"4" |— Fixed-state output always stands at its internal 1 state. ; 
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4 Dependency Notation 


4.1 General Explanation | 


Dependency notation is the powerful tool that sets the IEC symbols apart from previous systems and makes compact, 
meaningful symbols possible. It provides the means of denoting the relationship between inputs, outputs, or inputs 
and outputs without actually showing all the elements and interconnections involved. The information provided by 
dependency notation supplements that provided by the qualifying symbols for an element's function. 


In the convention for the dependency notation, the terms affecting and affected are used. In cases where it is not 
evident which inputs must be considered as being the affecting or the affected ones (e.g., if they stand in an AND 
relationship), the choice may be made in any convenient way. 


So far, 11 types of dependency have been defined and all of these are used in various TI data books. X dependency 
_ isused mainly with CMOS circuits. They are listed below in the order in which they are presented and are summarized 


in Table 4. 

[43 | General Rules for Dependency Notation 
fe GOR nn al 
[45 | N,Negate ExcusveOR) i 
ae Ee 
oa ae 
| 48 
= 







[ant [ MMode SSCS 
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4.2 G (AND) Dependency 


A common relationship between two signals is to have them ANDed together. This traditionally has been shown by 
explicitly drawing an AND gate with the signals connected to the inputs of the gate. The 1972 IEC publication and 
the 1973 IEEE/ANSI standard showed several ways to represent this AND relationship using dependency notation. 
While ten other forms of dependency have since been defined, the ways to invoke AND dependency are now reduced 
to one. 


In Figure 4, input b is ANDed with input a and the complement of b is ANDed with c. The letter G has been chosen 
to indicate AND relationships and is placed at input b, inside the symbol. A number considered appropriate by the 
symbol designer (1 has been used here) is placed after the letter G and also at each affected input. Note the bar over 
the 1 at input c. 


Figure 4. G Dependency Between Inputs 


In Figure 5, output b affects input a with an AND relationship. The lower example shows that it is the internal logic 
state of b unaffected by the negation sign that is ANDed. Figure 6 shows input a to be ANDed with a dynamic input b. 





Figure 5. G Dependency Between Outputs and Inputs 


a G1 a 
b 1 c=, b > 


Figure 6. G Dependency With a Dynamic Input 


The rules for G dependency can be summarized thus: 


- WhenaGminputor output (mis the number) stands atits internal 1 state, all inputs and outputs affected 
by Gm stand at their normally defined internal logic states. 

- When the Gm input or output stands at its 0 state, all inputs and outputs affected by Gm stand at their 
internal 0 states. | 
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4.3 Conventions for the Application of Dependency Notation in General 


The rules for applying dependency relationships in general follow the same pattern as was illustrated for 
G dependency. Application of dependency notation is accomplished by: 


1. labeling the input (or output) affecting other inputs or outputs with the letter symbol indicating the relationship 
involved (e.g., G for AND) followed by an identifying number, appropriately chosen, and 
2. labeling each input or output affected by that affecting input (or output) with that same number. 


If it is the complement of the internal logic state of the affecting input or output that does the affecting, then a bar is 
_ placed over the identifying numbers at the affected inputs or outputs (Figure 4). 


If two affecting inputs or outputs have the same letter and same identifying number, they stand in an OR relationship 
to each other (Figure 7). — 


a G1 
b G1 — 
c 1 





Figure 7. ORed Affecting Inputs 


If the affected input or output requires a label to denote its function (e.g., D), this label is prefixed by the identifying 
number of the affecting input (Figure 15). 


lf an input or output is affected by more than one affecting input, the identifying numbers of each of the affecting inputs 
appear in the label of the affected one, separated by commas. The normal reading order of these numbers is the same 
as the sequence of the affecting relationships (Figure 15). 


If the labels denoting the functions of affected inputs or outputs must be numbers (e.g., outputs of a coder), the 
identifying numbers to be associated with both affecting inputs and affected inputs or outputs are replaced by another 
character selected to avoid ambiguity, e.g., Greek letters (Figure 8). 


a a a 1 
Ga = b G1 
c a Cc 1 


Figure 8. Substitution for Numbers 
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4.4 V (OR) Dependency 
The symbol denoting OR dependency is the letter V (Figure 9). 


so 





Figure 9. V (OR) Dependency 


When a Vm input or output stands at its internal 1 state, all inputs and outputs affected by Vm stand at their internal 
1 states. When the Vm input or output stands at its internal 0 state, all inputs and outputs affected by Vm stand at 
their normally defined internal logic states. 


4.5 N (Negate) (Exclusive-OR) Dependency 
The symbol denoting negate dependency is the letter N (Figure 10). 


b 





Ifa=0, thenc=b, ifa=1,thenc=b 


Figure 10. N (Negate) (Exclusive-OR) Dependency 
Each input or output affected by an Nm input or output stands in an exclusive-OR relationship with the Nm input 
or output. 


When an Nm input or output stands at its internal 1 state, the internal logic state of each input and each output affected 
by Nm is the complement of what it otherwise would be. When an Nm input or output stands at its internal 0 state, 
all inputs and outputs affected by Nm stand at their normally defined internal logic states. 
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4.6 Z (Interconnection) Dependency | 
The symbol denoting interconnection dependency is the letter Z. 


Interconnection dependency is used to indicate the existence of internal logic connections between inputs, outputs, 
internal inputs, and/or internal outputs. 


The internal logic state of an input or output affected by a Zm input or output is the same as the internal logic state 
of the Zm input or output, unless modified by additional dependency notation (Figure 11). 


HET 





co 





fp 


a Gi 
b 1z2 7 = 





Figure 11. Z (interconnection) Dependency 


4.7 X (Transmission) Dependency 
The symbol denoting transmission dependency is the letter X. 


Transmission dependency is used to indicate controlled bidirectional connections between affected input/output ports 
(Figure 12). 


if a= 1, there is a bidirectional connection between b and c. 


If a = 0, there Is a bidirectional connection between c and d. 


—_| 


Figure 12. X (Transmission) Dependency 


When an Xm input or output stands at its internal 1 state, all I/O ports affected by this Xm input or output are 
bidirectionally connected and stand at the same internal logic state or analog signal level. When an Xm input or output 
stands at its internal 0 state, the connection associated with this set of dependency notation does not exist. 


Although the transmission paths represented by X dependency are inherently bidirectional, use is not always made 
of this property. This is analogous to a piece of wire, that may be constrained to carry current in only one direction. 
If this is the case in a particular application, then the directional arrows shown in Figures 12, 13, and 14 would 
be omitted. : 









MUXDMUX 





x 2 


Figure 14. Analog Data Selector (Multiplexer/Demultiplexer) 
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4.8 C (Control) Dependency 
~The symbol denoting control dependency is the letter C. 
Control inputs typically are used to enable or disable the data (D, J, K, R, or S) inputs of storage elements. They may 


take on their internal 1 states (be active) either statically or dynamically. In the latter case, the dynamic input symbol 
is used as shown in the third example of Figure 15. 


D 


e @ @® @ b 


— eee 
@ 


1 a G1 a 


a Cc 
b c2 = »b 1c2 cs ?P 
| 1,2D C 2D 


Note AND relationship of a and b 


a G1 
b— 1,2D 
C2 

1,2D 

1,2D 

G1 

C2 





e] 


ao fF ® 





Input c selects which of a or b is stored when d goes low. 
Figure 15. C (Control) Dependency 


When a Cm input or output stands at its internal 1 state, the inputs affected by Cm have their normally defined effect 
on the function of the element, i.e., these inputs are enabled. When a Cm input or output stands at its internal 0 state, 
the inputs affected by Cm are disabled and have no effect on the function of the element. 
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4.9 S (Set) and R (Reset) Dependencies 
The symbol denoting set dependency is the letter S. The symbol denoting reset dependency is the letter R. 


Set and reset dependencies are used if it is necessary to specify the effect of the combination R = S = 1 on a bistable 
element. Case 1 in Figure 16 does not use S or R dependency. 


Case 1 





D» 
| 
Ol |) 


Case 2 


ou 
| 
Ol oO 





Case 3 





> a) 
. 
ol oO 


Case 4 


J ” 
| 
ol oO 





Case 5 





ma 
| 
Ol oO 


0 = external 0 state, 1 = external 1 state, NC = no change, ? = unspecified 


Figure 16. S (Set) and R (Reset) Dependencies. 


When an Sm inputis at its internal 1 state, outputs affected by the Sm input react, regardless of the state of an R input, 
as they normally would react to the combination S = 1, R = 0. See cases 2, 4, and 5 in Figure 16. 


When an Rm input is at its internal 1 state, outputs affected by the Rm input react, regardless of the state of an S input, 
as they normally would react to the combination S = 0, R = 1. See cases 3, 4, and 5 in Figure 16. 


When an Sm or Rm input is at its internal 0 state, it has no effect. 


Note that the noncomplementary output patterns in cases 4 and 5 are only pseudo stable. The simultaneous return 
of the inputs to S = R = 0 produces an unforeseeable stable and complementary output pattern. 
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4.10 EN (Enable) Dependency 
The symbol denoting enable dependency is the combination of letters EN. 


The ENm input has the same effect on outputs as an EN input, see 3.1, but it affects only those outputs labeled with 
the identifying number m. It also affects those inputs labeled with the identifying number m. By contrast, an EN input 
affects all outputs and no inputs. The effect of an ENm input on an affected input is identical to that of a Cm input 
(Figure 17). 





Figure 17. EN (Enable) Dependency 


When an ENm input stands at its internal 1 state, the inputs affected by ENm have their normally defined effect on 
the function of the element and the outputs affected by this input stand at their normally defined internal logic states, 
i.e., these inputs and outputs are enabled. 


When an ENm input stands at its internal 0 state, the inputs affected by ENm are disabled and have no effect on the 
function of the element, and the outputs affected by ENm are also disabled. Open-collector outputs are turned off, 
3-state outputs stand at their normally defined internal logic states but externally exhibit high impedance, and all other 
outputs (e.g., totem-pole outputs) stand at their internal 0 states. 
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4.11 M (Mode) Dependency 
The symbol denoting mode dependency is the letter M. 


Mode dependency is used to indicate that the effects of particular inputs and outputs of an element depend on the 
mode in which the element is operating. 


If an input or output has the same effect in different modes of operation, the identifying numbers of the relevant 
affecting Mm inputs will appear in the label of that affected input or output between parentheses and separated by 
solidi (Figure 22). 


4.11.1 M Dependency Affecting Inputs 


M dependency affects inputs the same as C dependency. When an Mm input or Mm output stands at its internal 1 
state, the inputs affected by this Mm input or Mm output have their normally defined effect on the function of the 
element, i.e., the inputs are enabled. 


When an Mm input or Mm output stands at its internal 0 state, the inputs affected by this Mm input or output have 
no effect on the function of the element. When an affected input has several sets of labels separated by solidi (e.g., 
C4/2-5/3+), any set in which the identifying number of the Mm input or Mm output appears has no effect and is to be 
ignored. This represents disabling of some of the functions of a multifunction input. 


The circuit in Figure 18 has two inputs, b and c, that control which one of four modes (0, 1, 2, or 3) will exist at any 
time. Inputs d, e, and f are D inputs subject to dynamic control (clocking) by the a input. The numbers 1 and 2 are 
inthe series chosen to indicate the modes so inputs e and f are only enabled in mode 1 (for parallel loading) and input 
dis only enabled in mode 2 (for serial loading). Note that input a has three functions. It is the clock for entering data. 
In mode 2, it causes right shifting of data, which means a shift away from the control block. In mode 3, it causes the 
contents of the register to be incremented by one count. 


Note that all operations are synchronous. 
a > C4/2-/3+ 
In mode 0 (b = 0, c = 0), the outputs remain at their existing 


states as none of the inputs has an effect. 


In mode 1 (b = 1, c = 0), parallel loading takes place through 
inputs e and f. 


In mode 2 (b = 0, c = 1), shifting down and serial loading through 
input d take place. 


in mode 3 (b = c = 1), counting up by increment of one per clock 
pulse takes place. 





Figure 18. M (Mode) Dependency Affecting Inputs 


4.11.2 M Dependency Affecting Outputs 


When an Mm input or output stands at its internal 1 state, the affected outputs stand at their normally defined internal 
logic states, i.e., the outputs are enabled. 


When an Mm input or output stands at its internal O state, at each affected output any set of labels containing the 
identifying number of the Mm input or Mm output has no effect and is to be ignored. When an output has several 
different sets of labels separated by solidi (e.g., 2,4/3,5), only those sets in which the identifying number of this Mm 
input or Mm output appears are to be ignored. 


Figure 19 shows a symbol for a device whose output can behave like either a 3-state output or an open-collector 
output, depending on the signal applied to input a. Mode 1 exists when input a stands at its internal 1 state and, in 
that case, the 3-state symbol applies and the open-element symbol has no effect. When a = 0, mode 1 does not exist, 
so the 3-state symbol has no effect and the open-element symbol applies. 
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Figure 19. Type of Output Determined by Mode 


In Figure 20, if input a stands at its internal 1 state, establishing mode 1, output b stands at its internal 1 state only 
when the content of the register equals 9. Since output b is located in the common-control block with no defined 
function outside of mode 1, the state of this output outside of mode 1 is not defined by the symbol. 


a M1 1CT=9 b 


| 
Figure 20. An Output of the Common-Control Block 


In Figure 21, if input a stands at its internal 1 state, establishing mode 1, output b stands at its internal 1 state only 
when the content of the register equals 15. Ifinout a stands at its internal O state, output b stands at its internal 1 state 
only when the content of the register equals 0. , 





Figure 21. Determining an Output’s Function 


In Figure 22, inputs a and b are binary weighted to generate the numbers 0, 1, 2, or 3. This determines which one 
of the four modes exists. 


brian tt ae aera aia | 


ae ee | 

: a M2 (2134;————-. 
N4 a 

: 2,4/3,6 Lg 

d es | 


Figure 22. Dependent Relationships Affected by Mode 


At output e, the label set causing negation (if c = 1) is effective only in modes 2 and 3. In modes 0 and 1, this output 
stands at its normally defined state as if it had no labels. At output f, the label set has effect when the mode is not 
0, so output e is negated (if ¢ = 1) in modes 1, 2, and 3. In mode 0, the label set has no effect, so the output stands 
at its normally defined state. In this example, 0,4 is equivalent to (1/2/3)4. At output g there are two label sets. The 
first set, causing negation (if c = 1), is effective only in mode 2. The second set, subjecting g to AND dependency on 
d, has effect only in mode 3. | | 


Note that in mode 0 none of the dependency relationships has any effect on the outputs, so e, f, and g stand at the 
same state. | 
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4.12 A (Address) Dependency 
The symbol denoting address dependency is the letter A. 


Address dependency provides a clear representation of those elements, particularly memories, that use address 
control inputs to select specified sections of multidimensional arrays. Such a section of a memory array usually is 
called a word. The purpose of address dependency is to allow a symbolic presentation of the entire array. An input 
of the array shown at a particular element of this general section is common to the corresponding elements of all 
selected sections of the array. An output of the array shown at a particular element of this general section is the result 
of the OR function of the outputs of the corresponding elements of selected sections. 


Inputs that are not affected by any affecting address input have their normally defined effect on all sections of the array, 
whereas, inputs affected by an address input have their normally defined effect only on the section selected by that 
address input. 


An affecting address input is labeled with the letter A, followed by an identifying number that corresponds with the 
address of the particular section of the array selected by this input. Within the general section presented by the 
symbol, inputs and outputs affected by an Am input are labeled with the letter A, which stands for the identifying 
numbers, i.e., the addresses of the particular sections. 


Figure 23 shows a 3-word by 2-bit memory having a separate address line for each word, and uses EN dependency 
to explain the operation. To select word 1, input a is taken to its 1 state, which establishes mode 1. Data can now be 
clocked in the inputs marked 1,4D. Unless words 2 and 3 are also selected, data cannot be clocked in at the inputs 
marked 2,4D and 3,4D. The outputs will be the OR functions of the selected outputs, i.e., only those enabled by the 
active EN functions. 


ao fF 
aor » 


@ 





Figure 23. A (Address) Dependency 


The identifying numbers of affecting address inputs correspond with the addresses of the sections selected by these 
inputs. They need not necessarily differ from those of other affecting dependency inputs (e.g., G, V, N, .. .) because 
in the general section presented by the symbol they are replaced by the letter A. 


If there are several sets of affecting Am inputs for the purpose of independent and possibly simultaneous access to 
sections of the array, then the letter A is modified to 1A, 2A, etc. Because they have access to the same sections of 
the array, these sets of A inputs may have the same identifying numbers. 


Figure 24 is another illustration of the concept. — 
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RAM 16 x 4 










Figure 24. Array of 16 Sections of Four Transparent Latches With 3-State Outputs 
Comprising a 16-Word x 4-Bit Random-Access Memory | 


Table 4. Summary of Dependency Notation | oo 


TYPE OF LETTER a : | 
DEPENDENCY SYMBOLt | AFFECTING INPUT AT ITS 1 STATE | AFFECTINGINPUT AT ITSO STATE | 


K [Permits action (address selected) | Prevents action (address not selected) _| 
: 
Prevents action of inputs | 
— no change in internal logic state. 
Other outputs at internal 0 state. 


TG [Permitsaction | imposes Ostate 
|Mode = (“<a ast CUM Permits action (mode selected) Prevents action (mode not selected) 
Negate (Exclusive-OR) Ne | 












outputs off 
V outputs at external high impedance, 





Permits action 





Complements state 


Affected output reacts as it would to 

$=0,R=1 

Affected output reacts as it would to 
| S$=1,R=0 
fon «dV ~~ Impose 1 state 
| Transmission = [|X — Bidirectional connection exists Bidirectional connection does not exist 


X 
Z Imposes 1 state Imposes 0 state 


Tt These letter symbols appear at the affecting input (or output) and are followed by a number. Each input (or output) affected by 
that input is labeled with that same number. When the labels EN, R, and S appear at inputs without the following numbers, the 
descriptions above do not apply. The action of these inputs is described under Section 3.3. 


5 Bistable Elements 


The dynamic input symbol, the postponed output symbol, and dependency notation provide the tools to differentiate 
four main types of bistable elements and make synchronous and asynchronous inputs easily recognizable 
(Figure 25). The first column shows the essential distinguishing features; the other columns show examples. 
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Figure 25. Four Types of Bistable Circuits 
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Transparent latches have a level-operated control input. The D input is active as long as the C input is at its internal 
1 state. The outputs respond immediately. Edge-triggered elements accept data from D, J, K, R, or S inputs on the 
active transition of C. Pulse-triggered elements require the setup of data before the start of the control pulse; the C 
input is considered static since the data must be maintained as long as C is at its 1 state. The output is postponed 
until C returns to its 0 state. The data lock-out element is similar to the pulse-triggered version except that the C input 
is considered dynamic, in that shortly after C goes through its active transition, the data inputs are disabled and data 
does not have to be held. However, the output is still postponed until the C input returns to its initial external level. 


Notice that synchronous inputs can be readily recognized by their dependency labels (1D, 1J, 1K, 1S, 1R) compared 
to the asynchronous inputs (S, R), which are not dependent on the C inputs. 
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6 Coders 


The general symbol for a coder or code converter is shown in Figure 26. X and Y may be replaced by appropriate 
indications of the code used to represent the information at the inputs and at the outputs, respectively. 


xX/Y 


Figure 26. Coder General Symbol 
Indication of code conversion is based on the following rule: 


Depending on the input code, the internal logic states of the inputs determine an internal value. This value 
is reproduced by the internal logic states of the outputs, depending on the output code. 


The indication of the relationships between the internal logic states of the inputs and the internal value is 
accomplished by: 


1. labeling the inputs with numbers. In this case the internal value equals the sum of the weights associated 
with those inputs that stand at their internal 1 state, or by 

2. replacing X by an appropriate indication of the input code and labeling the inputs with characters that refer 
to this code. 


The relationships between the internal value and the internal logic states of the outputs are indicated by: 


1. labeling each output with a list of numbers representing those internal values that lead to the internal 1 state 
of that output. These numbers shall be separated by solidi, as shown in Figure 27. This labeling may also 
be applied when Y is replaced by a letter denoting a type of dependency (see Section 7). If a continuous 
range of internal values produces the internal 1 state of an output, this can be indicated by two numbers 
that are inclusively the beginning and the end of the range, with these two numbers separated by three dots 
(e.g.,4...9 = 4/5/6/7/8/9) or by 

2. replacing Y by an appropriate indication of the output code and labeling the outputs with characters that refer 
to this code, as shown in Figure 28. 


Alternatively, the general symbol may be used, together with an appropriate reference to a table, in which the 
relationship between the inputs and outputs is indicated. This is a recommended way to symbolize a PROM after it 
has been programmed. 


FUNCTION TABLE 
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Figure 27. An X/Y Code Converter 
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Figure 28. An X/Octal Code Converter 
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7 Use of a Coder to Produce Affecting Inputs 


It often occurs that a set of affecting inputs for dependency notation is produced by decoding the signals on certain 
inputs to an element. In such acase, use can be made of the symbol for a coder as an embedded symbol (Figure 29). 


X/Y 
0+ GI 
G2 
2 27 V4 
2/3 + N5 
C3 


Figure 29. Producing Various Types of Dependencies 


If all affecting inputs produced by a coder are of the same type and their identifying numbers are shown at the outputs 


of the coder, Y (in the qualifying symbol X/Y) may be replaced by the letter denoting the type of dependency. The 
indications of the affecting inputs should then be omitted (Figure 30). 


X/Y 
1 0 + MO 
— M1 
—— 2 
2+ M2 


Figure 30. Producing One Type of Dependency 
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8 Use of Binary Grouping to Produce Affecting Inputs 


If all affecting inputs produced by a coder are of the same type and have consecutive identifying numbers not 
necessarily corresponding with the numbers that would have been shown at the outputs of the coder, use can be made 
of the binary grouping symbol. k external lines effectively generate 2k internal inputs. The bracket is followed by the 
letter denoting the type of dependency, followed by m1/m2. The m1 is to be replaced by the smallest identifying 
number and the m2 by the largest one, as shown in Figure 31. 
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Figure 31. Use of the Binary Grouping Symbol 
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9 Sequence of Input Labels 


If an input having a single functional effect is affected by other inputs, the qualifying symbol (if there is any) for that 
functional effect is preceded by the labels corresponding to the affecting inputs. The left-to-right order of these 
preceding labels is the order in which the effects or modifications must be applied. The affected input has no functional 
effect on the element if the logic state of any one of the affecting inputs, considered separately, would cause the 
affected input to have no effect, regardless of the logic states of other affecting inputs. 


lf an input has several different functional effects or has several different sets of affecting inputs, depending on the 
mode of action, the input may be shown as often as required. However, there are cases in which this method of 
presentation is not advantageous. In those cases the input may be shown once with the different sets of labels 
separated by solidi (Figure 32). No meaning is attached to the order of these sets of labels. If one of the functional 
effects of an input is that of an unlabeled input to the element, a solidus precedes the first set of labels shown. 





a —e = a 
G1 
Figure 32. Input Labels 


If all inputs of a combinational element are disabled (caused to have no effect on the function of the element), the 
internal logic states of the outputs of the element are not specified by the symbol. If all inputs of a Sequential element 
are disabled, the content of this element is not changed and the outputs remain at their existing internal logic states. 


Labels may be factored using algebraic techniques (Figure 33). 


Figure 33. Factoring Input Labels 
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10 Sequence of Output Labels 


If an output has a number of different labels, regardless of whether they are ieenidtying hUMpere: of atfecting Deu 
or outputs or not, these labels are shown in the following order: . 


1. Ifthe postponed output symbol has to be shown, this comes first, if necessary, preceded by the indications 
of the inputs to which it must be applied 

2. Followed by the labels indicating modifications of the internal logic state of the output, such that the 
left-to-right order of these labels corresponds with the order in which their effects must be applied 

3. Followed by the label indicating the effect of the output on inputs and other outputs of the element. 


Symbols for open circuit or 3-state outputs, where applicable, are placed just inside the outside boundary of the 
symbol, adjacent to the output line (Figure 34). 





Figure 34. Placement of 3-State Symbols 


If an output needs several different sets of labels that represent alternative functions (e.g., depending on the mode 
of action), these sets may be shown on different output lines that must be connected outside the outline. However, 
there are cases in which this method of presentation is not advantageous. In those cases, the output may be shown 
once, with the different sets of labels separated by solidi (Figure 35). 


Mi 7 =. M1 dis . 
| M1 7 6 = mi TT : 
a — 10T=9/1CT=15 — a 1CT=15 


Figure 35. Output Labels 


Two adjacent identifying numbers of affecting inputs in a set of labels that are not already separated by a nonnumeric 
character should be separated by a comma. | 


Ifa set of labels of an output not containing a solidus contains the identifying number of an affecting Mm Input standing 
at its internal O state, this set of labels has no effect on that output. 


Labels may be factored using algebraic techniques (Figure 36). 
wae | —— — taes| —— 
v246or-ascr=n | —— = 1,2,3,4,5CT=9/1 2aasctaat —— 


Figure 36. Factoring Output Labels 
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Introduction 


Present HCMOS data sheets specify, under recommended operating conditions, input t, = 1000 ns, (10%—90%) for Vcc = 2 V. 
If certain devices are used in the threshold region (from Vy; max = 0.5 V to Vy;ymin = 1.5 V), there is a potential to go into the 
wrong state from induced grounding, causing double clocking. Operating with the inputs at t, = 1000 ns and Vcc = 2 V will not 
damage the device; however, functionally, the CLK inputs are not ensured while in the shift, count, or toggle operating modes. 


Devices susceptible to the above condition are: HC112, HC161, HC163, HC164, HC165, HC166, HC191, HC193, HC393, 
HCS90A, and HC4040. 


HCMOS Designer’s Information 


CMOS Circuitry 


The elementary CMOS building blocks are the inverter and the transmission gate. Each uses a complementary pair of one 
N-channel and one P-channel enhancement-type field-effect transistor. Figures 1 and 2 show these together with various logic 
symbols! used to represent them. 


_ 

ca ee 
he -fh 
Figure 4. Inverters 

i N 





Figure 2. Transmission Gates 


1 The various logic symbols are equivalent. The distinctive-shape form of the inverter and gate symbols and the “TG” form of the transmission gate 
are typically used in the device logic diagrams. The logic inversion symbol (O) is shown at the input or the output, whichever maintains logical 
consistency with the driving output or the driven input. This technique is used to indicate the true/complement levels of the signal as it progresses 
through the circuit. For example, refer to Figure 7 in this section. The rectangular forms of the inverter and gate symbols and the polarity indicator 
(SX) replacing the inversion symbol are usually used in this book only in the device logic symbols. The > indicates a high-current output. 
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Logic gates are created by adding transistors in parallel or series to the transistors making up the elementary inverter. Thus, the 
simplest gates are inverting (see Figure 3). An odd number of additional inverters are sometimes added to the outputs of gates 
to make them noninverting. Basic CMOS gates usually have no more than three inputs. Arrays of gates are used when more than 
three signals are ANDed or ORed. 
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Voc 





Positive Logic: Y = AB orA+B 


Vcc 


iia 





B 
Positive Logic: Y=A+BorAB 


Figure 3. Gates 


The exclusive-OR or exclusive-NOR gate is most easily implemented using two inverters and two transmission gates as shown 
in Figure 4. In complex chains of gates, the inverters can be made unnecessary by complementary signals that are 
already available. 


a= = 


Positive Logic: Y= A B=ABorA®B 


one ie =— 


Positive Logic: Y= A B=ABorA@B 





Figure 4. Exclusive-OR/NOR Gates 


The 3-state output buffer has logic elements in the gate connections to each of the transistors in the final inverter so that both can 
be turned off under the control of an enable function. Figure 5 illustrates an inverting output buffer. 


: J 
oft ef} 


Figure 5. Inverting 3-State Output Buffer With Active-Low Enable 
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The transparent latch typically is implemented as shown in Figure 6. This is the simplest form. Logic diagrams show that 
additional inverters can be added as buffers or to optimize timing. The true and complementary outputs (Q and Q) may be taken 
off at other points. Outputs brought out to terminals are always buffered to minimize any feedback effects. The exception to this 
is the HCU device, which has unbuffered outputs. 





Figure 6. Transparent Latches 


Putting two transparent latches in series produces an edge-triggered D-type flip-flop. Inverters can be converted to 2-input gates 
to provide asynchronous set and reset functions. Figure 7 illustrates a negative-edge-triggered circuit. Exchanging the 
connections of C and C produces a positive-edge-triggered version. 


s 


CLK 





x 





Figure 7. Negative-Edge-Triggered D-Type Flip-Fiops 
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Detailed logic diagrams for flip-flops are given in the data sheets, when useful, to illustrate special features such as synchronous 
clearing, J/K inputs, and toggle enabling. 


In general, the logic diagrams have been simplified. They indicate the logic implementation, but should not be used to predict 
dynamic performance. Inverters existing in series can be combined or eliminated in the diagrams, as shown in Figure 8. 


| > >— s0--— = — x -— or —q > 
Figure 8. Simplification of Diagrams by Combining Inverters 


High-Speed CMOS Characteristics 


Table 1 compares the main characteristics of the high-speed CMOS family with those of standard TTL, LS, S, ALS, AS, and 
metal-gate CMOS. 


Table 1. Performance Comparison of High-Speed CMOS With Several Other Logic Families 



















ADVANCED 
























SILICON- LOW-POWER ADVANCED 
TECHNOLOGYT GATE sal SCHOTTKY poise SCHOTTKY 
CMOS TTL TTL 


TTL 


sn7anc [| 000 snrals | _SN74ALS | SN74AS 


Power dissipation per gate (mW) 
0.0000025 | 0.00009 | 0.001 8.5 
At 100 kHz 0.17 0.006 8.5 







Static 
Propagation delay time (ns) (C, = 15 pF) prepare 


Maximum clock frequency (MHz) 
eee 24/48 48/64 
High-current outputs pw fale fa 120 iETE 60/120 Te 60 


Minimum output drive (mA) (Vo = 0.4 V) 

Maximum input current, li_ (mA) (Vj =0.4V) |. +0.001 | +0.001 | -0.001 
tT Family characteristics at 25°C, Vcc =5 V; all values typical unless otherwise noted. This table is Toude for broad comparisons only. = 
for specific devices within a family may vary. For detailed comparisons, please consult the appropriate data book. 







Standard outputs 

High-current outputs 

Fan-out (LS loads) 
Standard outputs 

















The major advantages of high-speed CMOS can be summarized as follows: 


1. The high-speed CMOS family can operate at speeds comparable to LS. The high-speed CMOS family has ac 
parameters guaranteed at a supply voltage of 2 V, 4.5 V, and 6 V over the full operating temperature range into a 50-pF 
load (also, 150 pF for high-current outputs). Note that at the higher operating frequencies, the power consumption is 
also comparable to LS (see Figure 9). 

2. Figure 9 also shows that the high-speed CMOS family covers a wide range of applications: low-power drain for 
low-speed systems and a slightly higher drain for higher-speed systems. 
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Power 


Frequency 
Figure 9. Power Consumed Versus Frequency for High-Speed CMOS Compared to LS 


3. Minimum system power. Only the gates that are switching contribute to system power consumption. This reduces the 
size of the power supply required, resulting in lower system cost and improved reliability through lower heat 
dissipation. | 
As mentioned previously, the power consumption for an individual gate at the maximum speed is comparable to LS. 
However, in typical systems, only a fraction of the gates are switching at the clock frequency; therefore, significant 
power savings can be realized. On a system level where the individual gate switching frequencies are distributed 
between zero and the system clock frequency (see Figure 10), the power saved with high-speed CMOS can be quite 
significant, as shown in Figure 11. The total system power is the area under each curve. The graph in Figure 11 is 
obtained by multiplying the individual gate characteristics (see Figure 9) by the frequency distribution in Figure 10. 


No. of Gates Switching 


Frequency fs 


Figure 10. Typical Distribution of Switching Frequencies for Gates Within a System 
With Maximum Clock Frequency, f, 









LS System 


Power Saved 


4 HC System 






Contribution to 
Total System Power 


Frequency fs 


Figure 11. Contribution to Total Power by Gates Running at Frequencies From 0 to f, 


4. High-speed CMOS is ideal for battery-operated systems or systems requiring battery backup because there is virtually 
no static power dissipation (see Figure 9). 
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5. Improved noise immunity over bipolar devices is due to the rail-to-rail (Vcc to ground) output voltage swings. 
Figure 12 illustrates the noise immunity provided by the high-speed CMOS family as it compares to the LS family. 
This noise immunity makes it ideal for high-noise environments. Minimum and maximum output voltages are 
guaranteed at 4 mA (6 mA for high-current devices). If the output currents exceed these limits, the noise immunity 
will be impaired. HCT devices have input noise margins similar to LS because their inputs are TTL-voltage 
compatible. The outputs of HCT are the same as standard HC outputs. 


VoH = Voc - 0.1 V 


ak i = 0.29 Vcc 


1/0 Voltage 


ViH = 9.7 Voc 


VOH =2.7V 
VNH(LS) = 9-14 Voc t 
ViH=2V 
ViL = 9.2 Voc 
ViL = 0.8 V - ? 
VNL(LS) = 0:08 Voc NL(HC) = 0.19 Voc 
VoL =0.4V Vv 
= VoL = 0.1 V 





Vec = 5 V+10% 
Power Supply Voltage —_> 


Figure 12. High-Speed CMOS and LS Noise Margins 


6. High-speed CMOS devices can drive up to 10 LS loads (15 LS loads for high-current outputs) while maintaining good 
noise immunity. Although Voyymin and Vc] max are guaranteed for output currents up to 4mA (6 mA for high-current 
outputs), currents up to+25 mA (+35 mA for high-current outputs) can be obtained to drive LEDs or relays (see driving 


LEDs and relays in this section). 
7. High-speed CMOS devices are specified for operation over an extended temperature range: 


SNS4HC/HCT -55°C to 125°C (military) 
SN74HC/HCT —-40°C to 85°C (industrial) 


All specified ac and dc characteristics are ensured over this range with the exception of power dissipation capacitance (Cpa); 
which is specified as a typical value at 25°C. 
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Protection Circuitry 


Electrostatic discharge (ESD) and latch-up are two traditional causes of CMOS device failure. To protect HCMOS devices from 
ESD and latch-up, additional circuitry has been implemented on the inputs and outputs. 
ESD Protection 


ESD occurs when a buildup of static charges on one surface arcs through a dielectric to another surface that has the opposite 
charge. If this discharge current flows through an integrated circuit, the high currents can damage delicate devices on the chip. 
The protection circuits designed by Texas Instruments (TI) operate by shunting any excessive current safely around the sensitive 
circuitry on the chip. This provides ESD immunity on inputs and outputs, which exceeds MIL-STD-883B, Method 3015 
requirements for ESD protection (2000 V, 1500 Q, and 100 pF). 


There are two types of input protection used, depending on device type. Figures 13a and 13b show the two input ean 
circuits. Both contain diodes that are forward biased for input voltages greater than Vcc + 0.5 V. 


In Figure 13a, the two transistors and resistor are merged into a single geometry. The transistor is distributed along the length 
of the resistor to clamp negative-going transients. 


In Figure 13b, the main protection is provided by a low-voltage-triggered SCR (LVTSCR) which fires for positive-going 
transients and acts as diode to ground for negative-going transients. The MOS devices shown are located at the gates of the input 
circuitry and provide further clamping. 


Voc 


Input © To Gates 


a) 


Vcc 


Input To Gates 





b) 


Figure 13. ESD Input Protection Circuitry 
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There are two types of output protection used, depending on device type. Both include parasitic diodes (D1 and D2) that clamp 
the voltage to within 0.5 V of the power supply rails. 


In Figure 14a, an additional diode (D3) is used to augment the parasitic diodes. In Figure 14b, and LVTSCR is used to provide 
additional clamping. 


Vcc 


D1 


Output Driver Output 


D2 





a) D1 and D2 are Parasitic Diodes b) 
Figure 14. ESD Output Protection Circuitry 


Latch-Up Protection 


Latch-up cannot be completely eliminated. The alternative is to impede the triggering of the thyristor. Additional diffusions called 
guard rings are used to collect trigger currents before they can reach the junctions of the thyristor. 


Input 









P-Channel Vec Output GND N-Channel 
~ oo — 








Voc 


peel) 


Figure 15. Parasitic Bipolar Transistors in CMOS 


8-17 


Vcc 


Voc 





p Gate 







N-Well Resistance 





P-Well Resistance 


N Gate 


Figure 16. Schematic of Parasitic SCR With P-Gate and N-Gate Electrodes Connected 


Two guard-ringing schemes are used, depending on device type. In one, any diffusion that is connected to a package pin is 
surrounded by four guard rings alternately connected to Vcc and ground, as shown in Figure 17. These guard rings collect any 
currents that can be injected into the substrate by signals on the device pins. Internal p-n junctions are separated by two 
guard rings. 

Four-Guard-Ring Isolation 


Drain I Source Drain | Source 
(Output) (Vcc) Voc GND Voc GND (GND) _|_ (Output) 


Figure 17. Unique Latch-Up Suppression Utilizes Guard Rings to Virtually Eliminate Latch-Up 


In the second guard-ringing scheme, any diffusion that is connected to a package pin is surrounded by a grounded p-type guard 
ring. Internal p-n junctions do not have a guard ring. 


Tests have shown effective latch-up protection typically greater than 250 mA at 125°C, higher at 25°C. 
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Fan-Out and Capacitance Loading Effects 


High-speed CMOS can support up to 10 LS loads from a single standard output, or 15 loads from a high-current output. From 
the dc values in the individual data sheets, the fan-out of high-speed CMOS devices is unlimited for all practical purposes. 
However, from an ac point of view, there is a definite limit to the fan-out. The limiting constraint is the input rise time. 


With a worst-case model, about 15 pF of capacitance is associated with the input of a high-speed CMOS device (10 pF from the 
device itself plus 5 pF of stray capacitance; typically, the input capacitance is 3 pF for all devices except the transceivers, which 
are 6 pF). The input resistance, r;, and the output resistance, rp, can be approximated with the following equations using the 
information contained in the electrical characteristics chart of the device. 


r= M1 (1) 
where: 


Vi =Vcc =6V 

TT =0.1 nA 

_ Voc eg Von 2 
[Ty = leg ( ) 
where: 


Vcc #45 V 

Vou = 4.3 V (typical) 

Ion =4mA 
The calculated input resistance is about 60 MQ and the maximum output resistance is approximately 50 Q. Figure 18 shows the 
schematic of the output and the input models using the values previously determined. 


50 Q 


25 Q 


VOH Cj rj 
VOL 


Figure 18. Worst-Case Output and Input Circuits of High-Speed CMOS 


For a fan-out of n high-speed CMOS devices, the input capacitance will be (n x 15) pF (capacitances are in parallel). When the 
driving device switches its output from the low level to the high level, the input capacitance of all devices in the fan-out must 
be charged up and reach Vy;ymin within 500 ns (the recommended rise time). Therefore, 


Viemnin = Voytyp(1 — e~Y*°) 3) 
where: 
R =50Q 
C =(15 Xn) pF 
t =500ns 
n =number of devices in the fan-out 
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Taking the natural log of both sides: 





Substituting the appropriate values and solving for n indicates that the maximum fan-out of high-speed CMOS devices is 
approximately 505. Solving for t in terms of n shows that each high-speed CMOS device added to the fan-out increases the 
propagation delay from the input of the driving device to the input of the driven devices by about 0.989 ns. This corresponds to 
an added delay of approximately 0.066 ns/pF . Table 2 contains typical values of fan-out and capacitive loading effects at different 
values of Vcc. 


Table 2. Typical Fan-Out of High-Speed CMOS Devices and 
Propagation Delay Per pF at Various Values of Vcc 


Pe | 
(V) 
1.9 1.4 
15 


i 
ns 

19 | 14 | 336 | 0.0667 | 
[44 | 316 | 998 | 0.0609 
[ss] 42 | 1004 | 0.0628 





_ ke (5) 





n= a 
mmn 
in(1 re 
where: 
R =50Q 
C =8 pF 
n =number of devices in the fan-out 
toa _ _200 ns . (6) 
pF nx 8 pF 
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Power Dissipation 


The total power dissipation of high-speed CMOS devices is the sum of three components: quiescent power dissipation, Pg; 
transient power dissipation, Py; and capacitive power dissipation, Pc. 


The quiescent power is the product of Vcc and the quiescent current, Icc. The quiescent current is the reverse current through 
the diodes that are reverse biased. This reverse current is generally very small (afew nA), which makes the quiescent power almost 
insignificant. However, for circuits that are in static conditions for long periods of time, the quiescent power becomes a factor 
to be considered. 


The transient power is due to the current that flows only when the transistors are switching from one logic level to the other. During 
this time, both transistors are partially on (one turning off, the other turning on), which produces a low-impedance path between 
Vcc and ground and results in a current spike. The rise (and fall) time of the input signal has a direct effect on the duration of 
the current spike. This is because the faster the input signal goes through the transition region, the less time both transistors are 
partially on. The transient power is dependent on the characteristics of the transistors, the switching frequency, and the rise time 
of the input signal. This component can be calculated using the following equation: 


Pr = Cy X Voc’ & f, (7) 
where: 
C,a = power dissipation capacitance (specified on each data sheet) (8) 
Vcc = supply voltage 
f, = output signal frequency 


Additional capacitive power dissipation is caused by the charging and discharging of the external load capacitance and is 
dependent on the switching frequency. To calculate this power, the following equation may be used: 


Pee Ce eV Mt 9) 


where: 


Cyd = power dissipation capacitance (specified on each data sheet) 
Vcc = supply voltage 
fj = input signal frequency 


Po = C, X Voc’ X fi (10) 
where: 
Cy, =external (load) capacitance 
Vcc = supply voltage 
Tr. = Output signal frequency 
HCT Power Dissipation 


HCT devices are used primarily to interface TTL output signals to high-speed CMOS inputs. To make the inputs of the HCT 
devices TTL-voltage compatible, the input transistor geometries were changed. This increased the power consumption compared 
to the equivalent HC device; however, HCT still provides a considerable savings in power over TTL. The increase in power 
consumption results from the TTL input levels causing both transistors in the transistor pair to be partially turned on. Included 
in the electrical characteristics table for HCT devices is a parameter, Alcc, that enables the designer to compute how much 
additional current the HCT device draws per input when at a TTL voltage level. 
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Power Supply Decoupling 


When an SN54/74HC gate switches, there is a brief period (about a nanosecond) during which both transistors in the gate output 
buffer (see Figure 19) are partially on. In this interval, the device draws a substantial supply current, producing a current spike 
on the Vcc and ground leads to the gate. This spike can exhibit di/dt as high as 5000 A/s. These spikes react with the distributed 
inductance of the supply wiring to produce significant voltage transients on Vcc and ground unless adequate supply decoupling 
is provided. These transients, if allowed, couple directly into the gate outputs, which in normal usage switch from rail to rail. 


Voc 


Input “+ Output 


GND 


Figure 19. Gate Output Buffer 


Decoupling Procedure 

Figure 20 shows a circuit for testing the effectiveness of decoupling. In this test circuit, the Vcc and ground connections consist 
of two parallel runs of one-eighth-inch copper on a G-10 epoxy-glass circuit board. As a 0.01-uF decoupling capacitor between 
Vcc and ground is physically moved away from a driven gate in 1.5-inch increments, Vcc transients increase, as shown in 
Figure 21. 


HCO0O0 


=Em 


5-V P-P 
Square-Wave Input 
to Gate 





Inches 


Figure 20. Test Circuit for Decoupling Effects 
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Typical Power Supply Decoupling 


Voc — Transients — V 





Distance From Package — Inches 


Figure 21. Vcc Transients vs Decoupling Capacitor Distance From DIP 


The results indicate the importance of adequate decoupling and illustrate the correct procedure for obtaining it. This procedure 
consists of locating decoupling capacitors as close as possible to the integrated-circuit package to maximize noise margins. 
Connecting Unused Inputs 

Unused inputs should be tied to Vcc or ground to prevent the input from floating. If left to float, the power consumption of the 
device increases. 

Matching 


Another factor to consider when designing with high-speed CMOS is the Voyymin-to-V] matching. This is important when the 
Voumin of the driving device exceeds the Vcc + 0.5 V of the driven device. If this occurs, the ESD protection diode on the inputs 
is forward biased. At this point, the driving device attempts to power up the driven device’s power supply. No damage occurs 
to the driven device if the current flowing through the diode does not exceed 20 mA. 


Powering Up/Down Sequence for High-Speed CMOS 


To avoid any possible damage and reliability problems to the high-speed CMOS devices when applying power, the following 
steps should be followed: 


1. Connect ground 
2. Connect Vcc 
3. Connect the input signal 


When powering down a high-speed CMOS device, follow the above steps in reverse order. 
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High-Speed CMOS Interfacing 


Introduction 


The high-speed CMOS logic family from TI contains a broad spectrum of SSI/MSI functions. Within this family are TTL 
functions, HCT devices, HC4000 series, and an HCU device. Entire CMOS systems can be implemented using this logic family. 
There is also a broad range of CMOS-system to non-CMOS-system interfaces that need to be considered. The design engineer 
inevitably encounters these interfaces. To develop the necessary interfaces, a thorough understanding of data sheet parameters 
of both systems and an organized approach is recommended. This report uses basic examples to present one possible approach 
to the SN54/74HC interface solution. | 


There are two types of interfacing that must be considered: 


1. Interfacing CMOS system signals to non-CMOS systems © 
2. Interfacing non-CMOS system signals to CMOS systems 


The first type requires an understanding of the CMOS output parameters and the non-CMOS input parameters, and vice versa 
for the second type. In both cases, a model of the inputs and outputs of both systems may be useful. 


General Interfacing Solution 


An interfacing problem arises when the output logic levels and/or the current requirements of the driving system (or device) are 
different from the input logic levels and/or the current requirements of the driven system (or device). When determining the 
compatibility of the systems (or devices), the most important system/device parameters are Vy, Vi_, Vou, VoL» liu: In: lon: 
and Vo,- ; 


Figure 22 is the voltage transfer characteristic of a typical unloaded inverter showing the various input- and output-voltage 
parameters. Loading the output of the inverter lowers Voy and raises Voz. The electrical characteristics table in data sheets 
specifies minimum Voy and maximum Voy for various loads. 


Vo 


Vonmin 


VoLmax , 





Vi_max Vipnmin 


Figure 22. Voltage Transfer Characteristic of a Typical Inverter 


2 HCT devices are explained later. The HC4000 series devices are, pin-for-pin, functionally compatible, but not electrically compatible, with the 
older metal-gate CMOS devices. The HCU device is unbuffered. 
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Noise Margin 

There are two noise margins to be considered: the low-voltage and the high-voltage noise margin. The voltage difference between 
Vy_max of the driven system/device and Vo; max of the driving system/device is the low-voltage noise margin. The voltage 
difference between Voyymin of the driving system/device and Vj]};min of the driven system/device is the high-voltage noise 
margin (see Figure 23). 








Vo Driving Device V; Driven Device 
Vowmin "7 y 77 
Uj; gh- Voltage Noise SY 
Vipmin A 
Uncertain 
Region 






Vi_max 


Vo_max 





a 


Figure 23. Noise Margins 


It is desirable to have the noise margin as large as possible and the uncertain region (the difference between Vy;zmin and Vy; max) 
as small as possible. When an input voltage falls into the uncertain region, we do not know how the output, in conjunction with 
other inputs driven by that output, will respond. The problem with small noise margins is that any noise on the output of the driving 
system or device causes the signal to fall into the uncertain region and could possibly cause a bit error in the system. There are 
various sources of noise in digital systems. Three possible internal sources are inductive and resistive drops, capacitive coupling 
from another logic node, and mutual inductance with another logic node. Radio signals are possible external sources of noise. 


As an aid for interfacing between the various TTL families, the eight parameters previously defined are shown in Table 3. The 
values are for Vcc =5 V and Ta = 25°C (worst-case device parameters — the device will perform at least this well). All currents 
are designated positive when flowing into the device. 


Table 3. Worst-Case Values of Primary Interfacing Parameters 


[PARAMETER [7aHOMOS | AHC | 7aTTL | 7aLS | 74AS | T#ALS 
[vumax | iv [rssv] oav | ov | ov | oav 
[Vounin [| 49v_| sav | eav | ary [arv | ary 
[ionmax [ama | -8ma | ~a00nA | 400A | -2mA | —A00 yA 
[iormax [ama [ @ma | i6ma | 8m | 20ma| 4mA_ 


Driving-Gate Output Model 


Figure 24 shows the model of a driving gate derived from the data sheet specifications. VQqH(n1) (nl = no load) is the high-level 
output voltage expected when the output gate is unloaded. Voy (nj) is the low-level output voltage expected when the output gate 
is unloaded. The values for these two voltages usually are not given on the data sheets. As a rule of thumb for MOS devices, the 
output switches between the power rails VoH(nl) = Vcc and VoL(ny = GND; for bipolar devices (e.g., the TTL family) Voz (n1) 
is about Vcc(sat) or about 0.3 V. Vop nl) varies within the TTL family. Standard TTL has a Voy(n}) Within two base-emitter drops 
of Vec(VoHnl) = Vec~ 1.2 V); LS has a Vox(n) within one base-emitter drop of Vcc(VoH nl) = Vcc —9.6 V). The data sheets 
specify Voymax and Voy max at anonzero Io and Ip, , respectively. Therefore, to calculate the approximate series resistances, 
the following two equations can be used: | | 
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R., = [Vor — Voxmin| (11) 
oS a Se 





Ton 
Ro. = Vora — Vormax| (12) 
Tou 
VOH(nI) 
_ Figure 24. Output Model of a Driving Gate 
Input-Gate Circult 


A simplified schematic of a high-speed CMOS input gate is shown in Figure 25. The diode (D1) and the transistors (Q1 and Q2) 
provide static discharge and input transient clamping for the device. Any inputs higher than Vcc + 0.5 V or lower than -0.5 V 
clamps the input. The capacitors (C1 and C2) represent the parasitic capacitances present at the gate input. The data sheet specifies 
that the input capacitance (C1 + C2) does not exceed 10 pF (typical is about 5 pF). The input capacitance is split between Vcc 
and ground of the device and provides a feedback path between Vcc and the input. If the input is driven by a high-impedance 
source, any transient noise on Voc may be coupled back into the input. 


Vcc 


Input ae 


Figure 25. SN54/74HC Input Gate 


CMOS-to-Standard-TTL Interface 


CMOS devices can drive TTL loads with no additional interfacing required. The output voltages of CMOS devices are compatible 
with the input voltage requirements of TTL devices. The input current requirements of the TTL devices place a strict limitation 
on the number of TTL devices that CMOS devices can drive from a single output (the fan-out). 


Figure 26 shows a CMOS output gate driving a TTL input gate. When the CMOS gate drives the emitter of Q3 low, a current 
flows into the CMOS gate from R1 and the emitter of the TTL gate. The maximum guaranteed current that the CMOS device 
can sink is 4 mA. However, the device can sink up to 25 mA, but the output voltage is not guaranteed above 4 mA. Therefore, 
the maximum TTL fan-out that a device can drive without exceeding the specified limit is two (Iq, for TTL is —1.6 mA). 
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Figure 26. SN54/74HC-to-TTL Interface 


Standard TTL-to-CMOS Interface 


The interface for TTL driving CMOS is not as simple as the CMOS-to-standard-TTL interface. Using the voltage levels from 
Table 3, it is obvious that Voyymin of the TTL device and Vy;;min of the CMOS device are not compatible. Figure 27 shows the 
schematic of the TTL-to-CMOS interface. The pullup resistor, Rp, eliminates the voltage incompatibility. 


The lower limit of the pullup resistor is determined by the current-sinking capability of the driving device (TTL for this interface). 
When the TTL device output goes low, Q3 (see Figure 27) is required to sink a current of (Vcc ~ Voy_max)/Rp in addition to the 
sum of the output currents of the driven devices Iq], worst case. All of this is shown in the following equation: 
Voc — Vor max(TTL) 


eel ©, anion ©. Parriacteh tele ee (13) 
Ion (TTL) + n I, (load) 


R,min = 
where: 


n =number of loads being driven 
Vcc = voltage applied to the pullup resistor 


Voc 


Voc 





Figure 27. TTL-to-SN54/74HC Interface With a Pullup Resistor 
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Example 1. An SN74LS00 is driving three SN74HCO00 devices. 
Vecmin = 4.75 V, Vo_max = 0.4 V, Io, = 8 mA, yy = 1 pA, and n = 3, therefore Rpmin = 543 ©. 


The upper limit of the pullup resistor is determined by two factors: 


1. Total input capacitance of the loads 
2. Total high-level input currents of the loads 


When the TTL output goes high, Q2 is turned off by the pullup resistor. Therefore, all the current that flows into the devices that 
are being driven flows through the pullup resistor, Rp. Therefore, the input voltage of the CMOS devices rises exponentially, with 
a time constant of RpC; (Cj = 10 pF max). The time constant cannot exceed the 500-ns rise-time requirement of the CMOS device. 
Along with this limitation, the total input currents must not cause the voltage drop across the pullup resistor to exceed Vj;zmin 
for the CMOS devices. Bringing all this into play, the following equation may be used to determine Rpmax: 


Vcc — Vay min(load) (14) 


Rpmax = iF 7,,(load) — Ioa(driven 


where: 


n =number of loads being driven 
Vcc = voltage applied to the pullup resistor 


Example 2. An SN74LS00 is driving three SN74HCO00 devices. 
Vcc = 5.25 V, Vyymin = 3.675 V, Ipy = 1 WA, Io = 0, and n = 3, therefore Rpmax = = 525 kQ. 


However, if the rise time is calculated using this value of Rpmax, the recommended 500 ns is exceeded. 





From the relationship: 
Vimin = Vecmax(1 — e/*r%) (15) 
with: 
Viymin = 3.675 V 
Vccmax = 5.25 V 
then: 
R, = 7 G = 13.82 (t = 500 ns and C, = 30 pF) (16) 


Generally, this rise-time constraint is the limiting factor on the upper limit of the pullup resistor. 
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CMOS-to-LS Interface , 
The interface of CMOS toLS is very similar to the interface of CMOS to TTL (see Figure 28). As shown, there is no pullup resistor 


required. When the LS input is pulled low, the current flows through R1 and D2 into the CMOS output. In the worst-case 
condition, this current is about 0.4 mA. Because the CMOS output parameter Ip], specifies a 4-mA current sink for the device, 
the maximum LS fan-out is ten. 


° ee | 


Vcc 





Figure 28. SN54/74HC-to-LS Interface 


LS-to-CMOS Interface 

For an LS device to drive a CMOS device, a pullup resistor must be used because the Voyymin of the LS is less than the specified 
VyHmin of the CMOS device. Figure 29 shows the schematic of the LS/CMOS interface. The upper and lower limits of the pullup 
resistor are determined by the same method as the TTL/CMOS interface. The upper limit of the pullup resistor is limited by the 


input currents and the input capacitance. 


Voc 


Voc 





Figure 29. LS-to-SN54/74HC Interface With a Pullup Resistor 
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CMOS-to-ALS Interface 


The output logic level of CMOS devices is completely compatible with the input logic levels of ALS devices. The interface 
structure with ALS is shown in Figure 30. As with the other CMOS-to-TTL interfaces, there is no pullup resistor required. The 
fan-out of ALS devices is determined by the amount of current that flows through Q3 into the CMOS device and the amount of 
current the CMOS device can sink. When the input of the ALS device is low, there is 0.1 mA flowing through Q2. The maximum 
current that the CMOS device can sink (according to the parameters) is 4 mA. This corresponds to an ALS fan-out of 40. 


Voc 
Vcc | 
e Qi , 
‘ Q2 


Figure 30. SN54/74HC-to-ALS Interface 





ALS-to-CMOS Interface 


The high-level output voltage of ALS devices is incompatible with the required high-level input voltage of CMOS devices. 
Because of this incompatibility, a pullup resistor is required to make the two voltage levels compatible. The method of 
determining the upper and lower limits of the pullup resistor is the same as the other two TTL-to-CMOS interfaces (see 


Figure 31). 
_ Voc 


Voc 





Figure 31. Interface With a Pullup Resistor 
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CMOS-to-AS Interface 


As in the case of the other CMOS-to-TTL interfaces, no pullup resistor is required (see Figure 32) because the input voltage levels 
of AS are compatible with the output voltage levels of CMOS. The fan-out of AS devices is limited by the low-level input current 
(Ip_) of AS and the current-sinking capability of CMOS (Io, ). Ij, for the AS is 2 mA, and the current-sinking limit of CMOS 
is 4mA. Therefore, the fan-out is two AS devices. | 


Vcc Vec 
| Ri 


Figure 32. SN54/74HC-to-AS Interface 


AS-to-CMOS Interface 
Not all the output logic levels of AS are compatible with the input logic levels of CMOS. Table 4 shows there is incompatibility 
between the Voy of AS and Vy; of CMOS. As with other TTL-to-CMOS interfaces, a pullup resistor is required (see Figure 33). 
The appropriate value of the pullup resistor is determined by the same procedure previously explained. 

Vec 
Vec 





Figure 33. AS-to-SN54/74HC Interface With a Pullup Resistor 
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CMOS-to-NMOS Interface 


NMOS is used extensively in large-scale integration products such as microprocessors, microcomputers, and memories. The 
logic levels of NMOS are usually TTL compatible. CMOS devices can drive NMOS devices with no oe resistors. The input 
impedance of NMOS is very high, which i is similar to the input impedance of CMOS. 


NMOS-to-CMOS Interface | 
A pullup resistor may be necessary when an NMOS device drives a CMOS device. The method of determining the value range 
of the pullup resistor is the same as the method described previously for TTL. A quick look at NMOS output parameters and 
CMOS input parameters will determine if a pullup resistor is required. 

Using HCT Devices to Interface to CMOS From TTL 

There are two methods to interface from a TTL system (standard TTL, LS, AS, ALS): 


1. Use of pullup resistors (as previously described) 
2. Use of HCT devices (by far the easier method) 


The HCT device inputs are TTL compatible; the outputs are both TTL and CMOS compatible. Therefore, all the interface requires 
is to connect the TTL system oe into the HCT device, and the output of the HCT device can then be used for the input of the 
| CMOS ea 
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Oscillators 


RC Oscillators 


Simple oscillator circuits using a minimum number of components can be designed with high-speed CMOS devices, e.g., two 
HC04, HCU04, or HC02 gates. These oscillators generate a period of approximately 1.8 RC seconds (see Figure 34). 


Cc 


Output 


R = 2.7 kQ to 2.7 MQ, C = 50 pF to 10 pF 


Figure 34. Simple RC Oscillator Using Two HC04 Gates 


Crystal-Controlled Oscillators 


A crystal or ceramic resonator can be used to set the oscillator period (see Figure 35). The value of the resistor, typically 100 kQ, 
may require special selection to ensure oscillation at the desired fundamental resonator frequency. The capacitor, typically 
100 pF, is required to dampen parasitic oscillations in the 30-MHz to 5O-MHz range. 


XTAL 


Output 





Figure 35. Oscillator Circuit Using a Crystal to Set the Period 


Voltage-Controlled Oscillators 


Voltage-controlled oscillators (VCOs) can also be designed using a minimal number of components. Figure 36 shows a VCO 
using NAND and inverter gates. This VCO design exploits the phenomena of the slight variations in the propagation delay of 
an HC gate with changes in the supply voltage. The HCO00 is connected as a three-stage ring oscillator with a buffer. As the control 
(supply) voltage, Vc, is varied, the ring oscillator’s frequency changes according to the following: 


for = 5.8 X Vo (17) 
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Figure 36. VCO 


The inverter, which is powered by a separate voltage source, serves to restore the oscillator output voltage to 5 V, peak to peak. 
This function is required because the HCO00 switches from rail to rail (as do all HC devices). The magnitude of the oscillator output 
voltage is thus dependent on Vc. The 100-kQ resistor across the inverter provides bias such that operation is within the linear 
operating region of the gate. The capacitor serves as an ac-couple between the oscillator and inverter. | 


The VCO output is linear for control voltages in the range of 1.5 V to 4.5 V (see Figure 37). 





f out — Output Frequency — MHz 


Vo — Control Voitage — V 


Figure 37. VCO Output Frequency vs Input Voltage | 
To prevent oscillator “bleed-through” onto the Vcc line, adequate decoupling of the HC device power supply is required. 
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Drivers for LEDs and Relays 


Introduction. 


SN54/74HC devices are capable of sinking or sourcing up to 25 mA (35 mA for high-current devices) per gate. As the device 
sinks or sources more current, Voyymin or Vo; max levels begin to fall or rise, respectively. 


Because of these characteristics, SN54/74HC devices can be used to drive LEDs and relays. 
Driving LEDs 


Figure 38 shows an HC04 driving aTTL221 gallium phosphide light-emitting diode. The resistor performs the function of current 
limiter. The luminous intensity of the LED depends on the amount of forward current. | 


1/6 HC04 Vec 
Pl 
Fn R 
Pal 
R 7 
iad 1/6 HC04 
a) Vi, at the Input Turns on the LED b) Vj}4 at the Input Turns on the LED 


Figure 38. HC04 Driving an LED 


Example 3. Using 10-mA forward current and 2.2-V forward voltage, the value of the current-limiting resistor can be 
calculated using the following equations: 


Vy. at the input: 
= Von i 2.2 Vv 18 
ss 10 mA as 
Viy at the input: 
_ Veco — 2.2 V — Vor 19 
ls 10 mA ve 


It should be noted that, as used here, Voyzz and Voy _are not the Voyymin and Vc; max specified in the data book. Figures 39 and 40 
show typical values for Voy and Voz for an HCOO. 
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~ Voy— High-Level Output Voltage — V 


Vo_— Low-Level Output Voltage — V 





IOH — High-Levei Output Current -mA 


Figure 39. Typical Values for Voy 





loL — Low-Level Output Current -mA 


Figure 40. Typical Values for Vo, 


Driving Relays 


Multiple gates can be connected in parallel to increase the current-sinking or sourcing capability of SN54/74HC devices. 
Figure 41 shows two HC04 gates connected in parallel for a relay-driver application. 






50.0 
be. ——o 
1/6 HC04 A___o 


1/6 HC04 
Figure 41. SN54/74HC04 Gates Connected in Parallel to Drive a Relay 


Precautions should be taken to prevent one gate from passing a disproportionate amount of current. Small resistors (typically 
50 £2) in series with the output gate distribute the current more evenly amon the gates. 


In all applications in which the SN54/74HC output is required to source or sink substantial current (6 mA to 25 mA), particular 
attention should be paid to providing adequate power supply decoupling for the driving device. 
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SN54/74HC Interchangeability Guide 


introduction | 


The following has been prepared as a guide to interchanging devices from other logic families, both bipolar and CMOS, with 
those from the SN54/74HC family. This is not intended to be a comprehensive guide since interchangeability can depend on many 
factors, and only careful comparisons of data sheets can provide definitive answers. The considerations listed below are based 
on information accumulated in answering a large number of inquiries in this area. 


First, a brief review is given on each logic technology, then a discussion is given on the various aspects involved in attempting 
to interchange that technology with the SN54/74HC family. | 


TTL: Transistor-Transistor Logic 


TTL is the generic name for several bipolar families that have evolved over the last 20 years. Low-power Schottky (LS) is the 
most widely used bipolar logic family today. Other families, e.g., Schottky (S), advanced Schottky (AS), and advanced 
low-power Schottky (ALS) are also used, depending on the speed-versus-power performance required by a given system design. 


4000 Series: Metal-Gate CMOS Logic 


The device type numbers in this series have a variety of prefixes, although “CD” is probably the most widely recognized. The 
suffix “B” is frequently used, indicating an improvement over the original family; i.e., buffered outputs and typical output sink 
and source current capabilities of +1 mA. This logic family became popular because it offered very low power consumption, even 
though it is slower than TTL, with a typical operating frequency of about 5 MHz, has a low level of ESD protection, and is 
susceptible to latch-up problems. 


40H00 Series: Metal-Gate CMOS Logic 

This series was designed to overcome the speed limitations of the original 4000 family. Even though these devices are somewhat 
faster, they are still slow when compared to LS. 

74C00 Series: Metal-Gate CMOS Logic 

The distinguishing feature of this family is that the pinouts correspond to those of TTL, making interchangeability easier. 
However, the devices exhibit many of the same speed/power limitations as those of the 4000 series. The fan-out is typically higher 
than the 4000 series, however, with typical output sink and source capabilities of 1.75 mA. 

74SC00 Series: Silicon-Gate CMOS Logic 


This series was the forerunner to the SN54/74HC family or, more closely, to the SN54/74HCT family. The 74SC family was 
designed to overcome many of the 4000 series deficiencies, particularly the slower speed and the lower drive capability. 


The “SC” designation should not be confused with that of TI’s standard cell family (SN54/74SC series). 
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Interchangeability Considerations 


Listed below are the highlights of benefits derived from replacing other logic families with SN54/74HC; also listed are important 
considerations that may affect the feasibility or desirability of such replacement. All comparisons are, by necessity, general in 
nature. 


LS 
Considerations: 


1. SN54/74HC high-level input voltages are not TTL compatible. In a mixed-family system (LS output driving HC 
input), it is necessary to use SN54/74HCT pullup resistors or level shifters. 

2. SN54/74HC has less drive capability than some LS functions. 

3. LS open-collector outputs have higher breakdowns than SN54/74HC open-drain equivalent functions. 


HCMOS advantages: 


1. Lower system power consumption 
2. Improved noise immunity 
3. Wider supply-voltage range 
Other TTL Families 
Considerations: 


1. SN54/74HC high-level input voltages are not TTL compatible. In a mixed-family system (TTL output driving HC 
input), it is necessary to use SN54/74HCT pullup resistors or level shifters. 

2. SN54/74HC has less drive capability than some TTL functions. 

3. TTL open-collector outputs have higher breakdowns than SN54/74HC open-drain equivalent functions. 

4. Some of the TTL families offer greater operating speed; e.g., S, AS, and ALS. 


HCMOS advantages: 


1. Lower system power consumption 
2. Improved noise immunity 
3. Wider supply-voltage range 
4000 Series and 74C00 Series 
Considerations: 


1. Although most applications use a 5-V supply, these older families operate in the 3-V to 15-V range. 
2. SN54/74HC must be operated with a supply voltage in the 2-V to 6-V range. 


HCMOS advantages: 


1. Higher frequency of operation 
2. Improved ESD protection and latch-up performance 
3. Higher output drive capability 


As a quick reference guide, Table 4 highlights the advantages and disadvantages of interchanging other logic families with 
high-speed CMOS. 
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Table 4. Highlights of Interchangeability 


TTL FAMILY 
HCMOS offers lower system power consumption than any | Power consumption of HCMOS is less than 
of the TTL families. a metal-gate CMOS. | 
Speed HCMOS operating speed is comparable to LS. Some TTL | HCMOS_ operating speed is much faster than 
P families (S, AS, and ALS) offer greater operating speed. | metal-gate CMOS. 


HCMOS input voltage levels are compatible with 
metal-gate CMOS outputs only when the power supply 
voltage for the metal-gate CMOS devices is between 2 V 
and 6 V. 


HCMOS output voltage levels are compatible with 
metal-gate CMOS inputs only when the power supply 
voltage for the metal-gate CMOS devices is between 2 V 
and 6 V. 


Drive capability — oe Sapp) Sem OSs notes aie HCMOS has a higher current drive capability. 
Fan-out (LS devices) ae nae 2 Smener iar OUbicny Covices maine TIE HCMOS has a higher fan-out to LS devices. 
Sunpoiaas | HCMOS has ; a wide operating supply-voltage range (2 V | Operating supply-voltage range of metal gate i is largerthan 
upply vollag | to 6 V). HCMOS (from 3 V to 15 V). 
"| TTL-family devices are not as vulnerable to ESD and | HCMOS has an improved protection circuitry against ESD 
ESD and seating latch-up damage. and latch-up. 


Electrostatic Discharge (ESD) 










The Vipmin of HCMOS is not compatible with the VoHmin 
of TTL. Inmixed-family systems, itis necessary to use HCT 
devices, pullup resistors, or level shifters. 

























Input voltage 












Output voltage | The output voltages of HCMOS are TTL compatible. 












introduction 


Inrecent years, the semiconductor industry has made great strides in developing faster, lower power, and smaller devices. During 
the 1990s, many devices will be produced with minimum feature size of structures on a silicon chip of 0.25 um. To put this in 
perspective, a typical human hair is about 75 um in diameter. However, as feature sizes get smaller and smaller, ESD sensitivity 
(the voltage level at which the device will sustain damage) also gets lower. This means that ESD protection and ESD handling 
procedures will become even more important in the future to avoid ESD damage. 


All semiconductor devices have an ESD voltage threshold above which they will sustain damage. While circuit designers can 
provide some on-circuit ESD protection (typically in the 2000-to-4000-V range for the human body model and 200 V to 300 V 
for the machine model), this is well below the static-voltage levels found in work areas without ESD protection. Proper ESD 
handling and packaging procedures must be used throughout the processing, handling, and storing of unmounted ICs and ICs 
mounted on circuit boards. 


_ What is ESD and How Does It Occur? 
Static charge is an unbalanced electrical charge at rest. It is created by insulator surfaces rubbing together or pulling apart. One 


surface gains electrons while the other surface loses electrons. This results in an unbalanced electrical condition recognized as 
static charge. 
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When a static charge moves from one surface to another, it becomes ESD. ESD is a miniature lightning bolt of static charge that 
moves between two surfaces that have different potentials. It can only occur when the voltage differential between the two 
surfaces is sufficiently high to break down the dielectric strength of the medium separating the two surfaces. When static charge 
moves, it becomes a current that damages or destroys oxides, metallizations, and junctions. ESD can occur in any one of four 
different ways: a charged body can touch an IC, a charged IC can touch a grounded surface, a charged machine can touch an IC, 
or an electrostatic field can induce a voltage sufficient to break down the dielectric. 


Latent Defects 


Devices with latent ESD defects are called “walking wounded” because they have been degraded but not destroyed by ESD. This 
occurs when an ESD pulse is not sufficiently strong to destroy a device but, nevertheless, causes damage. Often, the device suffers 
junction degradation through increased leakage or a decreased reverse breakdown, but the device still functions and is still within 
data-sheet limits. A device may be subjected to numerous weak ESD pulses, producing cumulative degradation until the device 
fails. There is no known practical screen for walking-wounded devices. To avoid this type of damage, devices must be continually 
accorded ESD protection, as outlined later. 


What Voltage Levels of ESD Are Possible? 


It has been shown that human beings can be charged up to 38,000 V just by walking across a rug on a low-humidity day. For an 
ESD pulse to be seen, felt, or heard, it must be in the range of 3000 V to 4000 V. Many devices can be damaged well below this 
threshold. 


How to Avoid ESD Damage to ICs 


Because ESD can occur only when different potentials are involved, the best way to avoid ESD damage is to keep the ICs at the 
same potential as their surroundings. The logical reference potential is ESD ground. So the first and most important rule in 
avoiding ESD damage is to keep ICs and everything that comes in close proximity to them maintained at ESD-ground potential. 
Four supplementary rules support this first rule: 


1. Any person handling the ICs should be grounded either with a wrist strap or ESD-protective footwear used with a 
conductive or static-dissipative floor or floor mat. 

2. The work surface where devices are placed for handling, processing, testing, etc., must be made of static-dissipative 
material and be grounded to ESD ground (see Figure 43). 

3. All insulator materials must either be removed from the work area or they must be neutralized with an ionizer. 
Static-generating clothing can be covered up with an ESD-protective smock. 

4, When ICs are being stored, transferred between operations or workstations, or shipped, they must be maintained in 
a Faraday-shield container whose inside surface (touching the ICs) is static dissipative. 


Humidity 


Where insulators are present, humidity is a very important factor in the generation of static electricity. Humidity affects the surface 
resistivity of insulator materials. As humidity increases, the surface resistivity decreases. This means that insulator materials 
rubbed together or pulled apart in a humid environment generate lower static charges than the same materials rubbed together 
or pulled apart in a dry environment. Where it is possible to control humidity, it is recommended that relative humidity be 
maintained between 40 percent and 60 percent. Higher humidity becomes very uncomfortable for humans, and lower humidity 
increases the risk of static generation from insulators. Humidity is a supplementary control and is not sufficient by itself to reduce 
Static voltages to safe levels. 


Training 

All personnel who come in close proximity to ESD-sensitive ICs must receive ESD training initially and then again each year 
as aminimum. No ESD program can be successful unless the people who handle the ICs understand the need for ESD controls. 
ESD Specification 


Each area handling ESD-sensitive devices is operated in accordance with the established ESD handling procedure. The latest 
version of this controlled document is maintained in each area and is accessible to all area personnel. 
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: Equipment 


Power Power 
Receptacle Equipment Ground Receptacle 
(Green Wire) 






Wrist Strap 







Rt 
G1 Gp ESD-Protective 


Service Work Surface 







Ground 






Common Point 
Ground Bus 






Work Bench 







ESD-Protective 
Floor Mat 
(Optional) 






| 
ae 
G2 = <¢— Earth Ground Gp = Ground Point 


NOTES: 5. G1 (equipment ground) or G2 (earth ground) is acceptable for ESD ground. Where both grounds are used, they are connected 


(bonded) together. 

6. R1 is mandatory for all wrist straps. 

7. R2 (for static dissipative work surfaces) and R3 (for ESD-protective floor mats) are optional. ESD-protective flooring is connected 
directly to the ESD ground without R3. . 

8. This ESD-protected workstation complies with JEDEC Standard No. 42 and EIA-625. 


Figure 42. ESD-Protected Workstation (Side View) 


ESD Coordinator 


One person is identified who has overall responsibility for the ESD program. This person is responsible for writing the ESD 
handling procedure and keeping it updated, ESD training, and material evaluation. | 


Audits 


Periodic audits ranging from daily to yearly are held to ensure that all ESD handling procedures are being followed and that all 
ESD materials (wrist straps, heel straps, ionizers, table mats, floor mats, etc.) are functioning properly. 


TI ESD Handiing Procedure 
The TI worldwide ESD handling procedure is available to customers upon request. 
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Moisture Sensitivity of Plastic Surface-Mount Packages 


Some plastic surface-mount packages are classified as moisture sensitive because the moisture that has been absorbed inside the 
package can expand rapidly during exposure to the fast-rise-time, high-temperature stress of reflow soldering and mechanically 
damage the package (often referred to as “popcorn”). Surface-mount packages are subjected to much higher solder reflow 
temperatures than their through-hole counterparts. The bodies of the through-hole parts are shielded from the hot-wave solder 
by the PC board, while surface-mount parts are subjected to the full solder reflow temperature. 


All plastic packages absorb some moisture at room ambient conditions. The amount of moisture absorbed is based on a number 
of factors, including room temperature and humidity. However, there is no threshold level of moisture absorption or gain that 
applies to all plastic surface-mount packages that makes them moisture sensitive. Conversely, all plastic surface-mount packages 
that are essentially moisture-free during reflow soldering will be free of moisture-induced stress failures. 


It is important, therefore, to know which packages are moisture sensitive so they can receive special care in handling to minimize 
moisture absorption and subsequent moisture-induced stress damage during the reflow soldering operation. 


At TI, plastic surface-mount packages are tested for moisture sensitivity using JEDEC test method A112, Moisture-Induced 
Stress Sensitivity for Plastic Surface-Mount Devices. Packages that are found to be moisture sensitive are baked (to drive out 
the moisture) and then placed in a protective dry-pack bag that contains a humidity indicator card and sufficient desiccant to 
maintain a very low humidity level in the bag. A caution label (as defined in JEDEC publication 113) is attached to the bag and 
indicates the minimum floor life of the packages once they are removed from the protective dry environment of the bag. There 
are seven possible moisture sensitivity levels (two in Level 5) as shown in the table below. JEDEC publication 113 defines the 


labels required for each level. 
DRY-PACK 
LEVEL | BAG/LABEL Boe poate 
REQUIRED? es 


1 year 
168 hours 


ese 
[2 [ves 
[3 [Yes 
a 72 hour 
[~s[ Yes 
[se [ves 






24 or 48 hours (noted on label) 
6 hours after mandatory bake 





Plastic surface-mount packages that are not moisture sensitive per JEDEC test method A112 do not need to be dry packed or 
handled in a special way to minimize moisture absorption prior to reflow soldering, provided that the package body temperature 
does not exceed 220°C during reflow soldering. 


Floor life is defined as the time after the devices have been removed from the protective dry-pack bags until the devices are 
subjected to reflow soldering. If this floor life is exceeded, there are instructions on the dry-pack bag label indicating how long 
the devices must be baked, and at what temperature, to restore them to a safe condition for reflow soldering. 


Dry packing is a method of controlling the moisture absorption during shipping and storage. All product that is classified as 
moisture sensitive with a rating of 2, or higher, is dry packed and labeled as moisture sensitive with the bag label outlining the 
necessary precautions for handling the product. As long as the devices are rated as moisture sensitive, dry packing is used 
regardless of whether the components are shipped in tubes (magazines), tape and reel, or trays. Components rated as nonmoisture 
sensitive (Level 1) need not be baked and dry packed. 


The dry-packing process starts at the manufacturer’s final packing stage. The components are initially baked and then placed 
inside a moisture-vapor barrier bag along with desiccant to absorb moisture and keep the humidity inside the bag at a safe level 
(<20% RH). 


The customer should check the humidity indicator immediately after opening the bag to determine whether the moisture level 
has been exceeded. If the 20% dot on the humidity indicator card is pink and the 30% dot is not blue, the components have been 
exposed to an excessive moisture level and should be rebaked before being subjected to the surface-mount process. If baking is 
required, devices may be baked for: 
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1. 192 hours at 40°C + 5°C/—0°C and <5% RH for all component containers (tray, magazines, or tape and reel); or 
2. 24 hours at 125°C +5°C for device containers rated at 125°C or above 


Moisture-sensitive components can be resealed in their original bag with the original desiccant if: 
a. Humidity indicator card shows 20% RH 
b. Components have not been out of the bag for more than 2 hours, and 
c. Components have not been exposed to conditions greater than 30°C/60% RH 


If the 2 hours of exposure is exceeded, the floor life should be adjusted accordingly. Reduce the floor-life level by 1 hour for each 
hour over the 2-hour limit the material is out of the bag. For example, if the rating is Level 4 and the material has been out for 
4 hours, the floor life shown on the label is reduced from 72 hours to 70 hours (suggestion: close bag within 10 minutes after any 
Opening). . 


Total time out of the bag is cumulative. Each time that the bag is opened and resealed, the corresponding time out of the bag should 
be deducted from the remaining floor life. The above process may take place repeatedly until the floor-life hours are used up, 
in which case rebaking of the remaining components is required. Rebaking would return the residual components to the original 
Level-4 status with the corresponding floor life of 72 hours. 


The moisture indicator cards should be used to assist in monitoring the moisture level and maintaining control of the humidity 
below the 20%-RH level. If there is any doubt as to the moisture condition of the parts, baking is recommended to restore the 
components to a safe, usable condition, ready for board assembly. 


Conclusion 


Within the constraints given above, the SN54/74HC family can be regarded as a pin-for-pin equivalent to the other logic families. 
The SN54/74HC family is ideally suited for system upgrading, system shrinking, or especially, new system design. 
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introduction 


This report describes applications, features, and system design of the SN54/74HCT high-speed CMOS family. To simplify 
interfacing of TTL outputs to high-speed CMOS inputs, Texas Instruments (TI) introduced HCT circuits, a subgroup of its HC 
family. HCT features and functions are identical to HC devices with the exception of modified input circuitry which makes the 
input threshold voltage compatible with TTL circuits. HCT outputs are similar to the HC family. 


The TTL/HC Interface 


TTL output voltages and HC input voltages are incompatible, especially between the TTL high-level output voltage (Voj};) and 
the HC high-level input voltage (V},). This problem can be solved in three different ways. The first way is to use HCT devices 
with their TTL-compatible input voltages to interface between TTL and HC circuits. Another solution is to provide pullup 
resistors at the TTL outputs to ensure an adequate high-level TTL output voltage. The third method requires the use of level 
shifters. 


Of the three alternatives mentioned, using HCT circuits to solve the incompatibility problem is the most convenient. Designed 
to meet the requirements of this application, HCT devices allow the engineer to benefit from the advantages of HC devices (low 
power consumption) without using discrete components such as pullup resistors. 


+5 V 





Figure 1. TTL-CMOS Interface With Open-Collector Output and Pullup Resistor 


Using pullup resistors to accommodate TTL output signals to interface with HC input circuits (see Figure 1), the design engineer. 
has to choose the resistance that is appropriate for the application. The minimum value of the resistor is determined by the 
maximum current Ip, that a TTL circuit can supply at the low-level output (Voy). 

Vcecmax — Vo,min (1) 


R.min = 
an I +n X In 


where n is the number of HC inputs to be driven, and Iyy_ is their input current. Iy_, having a value of only a few nanoamperes, 
is negligible in all calculations. 


In the case of a SN74ALS03, the following equation defines Rpmin: 


8 mA 


To calculate the upper limit of this resistor, a sufficient Vyyq high level must be ensured. 


R,min = 


Vcc ae Vmmin , | (3) 


Rymax zs n X Ip 


In this situation, the input current of HC devices is negligible and very high values are also obtained. 


8-49 


When calculating the maximum allowable resistance, it is important to ensure that the maximum allowable rise time (t, = 500 
_ns) at the HC input is not exceeded. The following equation then applies: 


-t 
Vin = Vee 1— ce) (4) 


where C is the total load capacitance in the circuit. C is composed of the output capacitance of the driving gate (~10 pF), the total 
input capacitances of gates to be driven (~5 pF each), and the line capacitance (~1 pF/cm). The actual value is calculated by 
solving the equation for Rp: 


ee ae 
a C x In(1 — 33%) (5) 


Assuming the total capacitance, C, is 30 pF, the maximum resistor is: 


— 500 ns = 0 
Rp 30 pF x In(i — 255 14 kQ (6) 
Faster rise times result in lower impedance and more power consumption. The previous calculation is based on the assumption 
that the driving gate has an open collector. Conditions become more satisfactory, however, when a gate with totem-pole output 
(i.e, SN74ALS00) is used. In that case, the gate output provides the voltage to be brought up to the value Voyy = 2.7 V in less 
than 10 ns (the rise time of the TTL signal). The pullup resistor only has to pull the level to 3.5 V within the desired time. 
According to the previous formula, and with a required rise time of t, = 50 ns, the resistor is defined by the following calculation: 


— 50 ns — 10 ns | 
Rymax = eos = 3.12 QQ | (7) 
30 pF x In(t — SES) 





The upper limiting value of the resistor is primarily dictated by the rise time required. The larger the resistance, the longer the 
rise times and propagation delay times. Reducing the resistance increases speed and power dissipation. 


The third method of accommodating TTL signals to HC circuits is accomplished with special level shifters. This solution is not 
recommended because the level shifter itself has no inherent logic functions and increases component and space requirements. 


For design engineers, using HCT circuits to match TTL signal levels with HC devices is the most convenient and efficient way 
of solving incompatibility problems. HCT devices contain the necessary level shifters and additional logic functions in a single 
circuit. Furthermore, the designer is not forced to compromise among signal rise time, system speed, and power consumption 
of the stages. 


Operating Voltages of HCT Circuits 


HCT circuits feature a limited operating voltage range due to the fact that they have to work with TTL voltage levels. Since 
internal switching layout is equivalent to HC circuits (with the exception of the input stage), these components could be operated 
from a 2-V to 6-V range. For HCT circuits operating at less than 4.5 V, the load-level noise margin is reduced and becomes 
incompatible with TTL thresholds, thus losing one of the primary advantages of the HCT devices. | 
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Noise of HCT Circuits 


The noise margin of a logic family is a very important consideration in system design. Composed of low-level and high-level 
noise margins, each of these components has to be considered separately. The high-level noise margin is the voltage difference 
between the guaranteed output voltage (Vo )) of the driving gate and the guaranteed input voltage (V};3) of the triggered gate. 
Accordingly, the low-level noise margin can be defined as the voltage difference between the guaranteed output voltage (Voy) 
and the input voltage, Vy, (see Figure 2). 


Vo; VI 
VoHmin 
Vipmin 
Undefined region 


Vi_max 


VoL_max 





Figure 2. Noise Margin 


Regarding magnitude relations, it is desirable to keep both noise margins as large as possible and the undefined range between 
them as narrow as possible. If the noise margin is not large enough in a certain application, internally or externally sourced 
interference can modify (i.e., falsify) a signal to fall within the undefined range. Internal noise is caused by inductive or ohmic 
drops or by inductive and capacitive couplings with other signaling lines. The coupling between signal lines is the more critical 
aspect in most cases. Figure 3 shows the voltage conditions for HC, HCT and TTL circuits. 


6V 


5V 


4V 


3V 


Input Voltage — V; 


2V 


1V 


ov 





2vV 3V 4V 5V 6V 


Supply Voitage - Vcc 
Figure 3. Guaranteed Noise Margins for HC, HCT, and TTL Devices 
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Since a certain percentage is always transmitted from the noise-emitting line to the interfered line, it is not the absolute noise 
margin (in volts) that is of consequence, but rather the quotient of the absolute noise margin and the signal-voltage swing. The 
percentile high- and low-level noise margins (S) would be defined by the following equations: 


= Von is V min 


ns] sere eee _ AT 8 
Sa = Fy X 100% (8) 
= Vmax ae Vor j 9 
SL = yy & 100% | (9) 


To obtain realistic values, the guaranteed Voymin and Vo; max data sheet voltage values must not be used when calculating 
signal deviation Voy — Voz; Data-sheet specifications would indicate a smaller signal deviation and thus a wider noise margin. 
Vou and Voz values should be based on the low- and high-level voltages supplied by the circuit under normal operating 
conditions. The following table lists the different voltages for HC, HCT, and TTL circuits, and the resulting noise margins. All 
calculations use a supply voltage of Vcc = 5 V to achieve comparable results. 


Table 1. Voltage Levels and Noise Margins 


ee 
Vou SOSsS—~—SsS a nw fe | 
Toye SSS os J Ps | 
[signal votage swing Vonbp—VoLye | 48 [40 [a1 | v_ 
Piwmin—C*d 8 | 20 | 20 | 
ium —SSsS—S—S—SSS—S 10 oe Pow | 
Tsuvonmin-Vinmin———~d ta | 2 | o7 |v 
si Vumin-Vounin ——+| oa | ov [oa | v_ 


As you see, the low-level noise margin (Sy ) is the most critical value for all three logic families, ranging from 18.7% (HC) to 
12.9% (TTL). With respect to noise margins, HC devices feature significantly better performance than bipolar logic circuits. In 
practice, however, the ability of individual circuits to attenuate the noise impressed into a line is the most important. The test 
setups in Figures 4 and 5 are used to measure the actual noise margin expected in a system. The measured value refers to the 
crosstalk between two parallel lines. Twenty-five centimeters, usually the maximum length that occurs on a printed circuit board, 
is regarded as a basic line length. 













In Figure 4, the signals are propagating across the line in the same direction. A noise that is induced by line 1 on to line 2 is 
immediately shorted by the low output impedance of the gate. Signal A in Figure 4 shows the signal on the noise-emitting line, 
and signals B and C show the noise generated on line 2 at the low and high levels. Both HC and TTL maintain noise values that 
stay below their allowable limits. 
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Line 1 


Line 2 






}¢—_—_—_—_—_—— | = 25 em ————__—___ | 


SN74ALS00 





Figure 4. Crosstalk (First Case) 


The same configuration is used in the second case, but signals on both lines propagate in opposite directions. A noise impressed 
on the parallel-running line by the interfering line is not attenuated immediately because at that place the line is terminated by 
its high-impedance input only. The noise becomes more effective and runs across the line up to the driver output. The low output 
impedance of the driver output shorts the noise to a large extent. The attenuated interfering signal is reflected at the beginning 
of the line, and then, after double signal propagation time, the noise is eliminated at the end of the interfered line as well. Due 
to the larger signal swing (deviation) of HC circuits (4.8 V) as opposed to TTL devices (3.5 V), a larger noise amplitude can be 
expected. This value does not fully explain the significant amplitude differences in the oscillographs shown in Figure 5. In this 
case, the output impedance at the low level is significantly lower for TTL circuits (Rj = 10 Q) as compared to HC devices 
(Rj = 50 Q). 


Line 1 


Line 2 






be | = 25 cm ——_—_——__—__—_ > 


SN74HCO00 SN74ALS00 





Figure 5. Crosstalk (Second Case) 


In addition, the slew rate of the edge (dv/dt), particularly the positive edge of HC circuits, is significantly larger in value compared 
to TTL circuits. However, HC devices usually operate without interference because the typical threshold voltage at HC circuit 
inputs amounts to 2.5 V, and this value is not reached in the demonstrated examples. In contrast, the noise amplitude of HCT 
circuits significantly exceeds the typical threshold voltage of 1.5 V. 


To summarize, inherent noise remains below the critical limits within a pure TTL or HC system. When HCT devices are used, 
the maximum line length should not exceed 10 cm to maintain crosstalk below critical values. Because the logical application 
of HCT devices is interfacing between HC and TTL circuits, and line lengths are normally shorter, this requirement presents no 
serious restriction. 


Power Consumption of HCT Circuits 


The threshold voltage of a CMOS circuit is determined by the geometry of the input transistors. These transistors are designed 
to sink the same input current at the required threshold voltage. The resulting voltage at the output is equivalent to 50% of the 
supply voltage Vcc. For an HC circuit, the channel width of the p-channel transistor of the input is approximately twice the value | 
of an n-channel transistor. The purpose is to make both transistors have the same current characteristics, thus making the threshold 
voltage of their input at about 50% of the supply voltage Vcc. This circuit area has been modified for HCT devices: the n-channel 
transistor is about seven times wider than the p-channel transistor (see Figure 6). This shifts the threshold voltage in a way that 
it amounts to 30% of the supply voltage. Ata supply voltage Vcc =5 V, the threshold voltage is Vy = 1.5 V, similar to the threshold 
voltage of TTL circuits. | : 


HC Input Circuit 
Voc 






P Channel 


Vec 
is, ee 
¢——_>- Width 
+ HCT Input Circuit 






P Channel 


N Channel 


| = l 
k¢————— Width ——_—_—_>| 


Figure 6. Input-Stage Structure of HC and HCT Circuits 


Some compromises are necessary for HCT circuits to reach the parameters required. An unlimited size reduction of the p-channel 
transistor is impossible without reducing the drain current and thus the whole circuit speed. This is why the n-channel transistor 
must be enlarged to shift the threshold voltage accordingly. The result is that the supply current of the circuit rises (see Figure 7) 
if the input voltage is not equal to the supply voltage (p-channel transistor off) or to ground potential (n-channel transistor off). 
In this case, both transistors are conducting, especially when HCT circuits are triggered by TTL voltage levels. TI includes the 
parameter Alcc for HCT circuits, a value that specifies the increase of the supply current I¢c if driven by TTL levels (Vy =0.4 V, 
Vi = 2.4 V). This parameter allows the circuit design engineer to calculate the expected power consumption. 
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loc-—mA 





Voc -V 
Figure 7. Supply Current as a Function of the Input Voltage 


Figure 8 shows the effects of power consumption in a complete system. It shows power consumption of an SN74HCT243 with 
all four inputs triggered. In one case, the input signal has HC levels (Vy = 0 V, Vyyq = 5 V); in the other case, TTL levels 


(VIL= 0.4 V, Vip7=2.4 V). The duty cycle of the input signal is 50%. Each output has a load Cy, =50 pF. As you see, supply current 
is about 4 mA higher for a device triggered by TTL levels. 
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Figure 8. Current Consumption as a Function of Frequency 


For frequencies above 5 MHz, this effect is of secondary importance, since current consumption is then determined primarily 
by the power required for reversing the charge of the load capacitance. Moreover, the increase of current consumption for devices 


driven by TTL levels is much lower in practice. The reason is that TTL circuits supply a typical voltage swing that is significantly 
higher than the data sheet value used for the measurement in Figure 8. 
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Delay Times 


Another restriction in the use of HCT circuits results from increased transmission delay times. Although these circuits do not 
contain more stages than HC devices, the time of reversing charge at the output of the first stage is extended because of the smaller 
p-channel transistor and the higher capacitance of the n-channel transistor. This prolongs the delay time approximately 1—2 ns 
for HCT circuits as compared to HC circuits. 


Bergeron Analysis 


The speed of the ALS and HC logic families and the associated higher slew rate (especially for HC devices) force the system 
design engineer to carefully evaluate the behavior of electrical waves on the lines. In addition, line reflections have to be 
considered when the rise and fall times of logic signals are faster than the propagation time of signals on unterminated lines. Under 
certain circumstances, these reflections can distort the transferred signals so that the receiver at the other end of the line cannot 
recognize the signal. 


Because digital circuits have no linear input and output characteristics, the equations known for evaluating line reflections are 
not applicable. A better solution is to use the Bergeron diagram, a graphical method that supplies results with sufficient precision 
for the examples in question. Figure 9 shows the high- and low-level output characteristics of an SN74ALS245A, as well as the 
input characteristic of an HC device. Because the input current of these circuits is very low (and negligible), this characteristic 
coincides with the V axis in the range from 0-5 V. The voltage curve at transmitter and receiver for the positive and negative edges 
is obtained by drawing the resistance line with slope Za and —Zo onto the graph (see Figure 10). Both cases achieve voltages 
that fall within the required limits (Vy; max = 0.8 V, Vj;ymin = 2.0 V), and the undershoot at the negative edges at the right sides 
of the pulses is sufficiently damped by the diodes integrated into the input circuitry of HC devices. 
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Figure 9. Bergeron Diagram, SN74ALS245 Driver 
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Figure 10. Line Reflections, SN74ALS245 Driver 


Figures 11 and 12 show the associated diagrams for an HC or an HCT driver. There is no problem with the positive-going edge. 
At the line end, a voltage of 3.5 V is applied which is a valid high for both HC and HCT. At the negative edge, the voltage at the 
line end reaches a level of approximately 1 V. This value is sufficient to drive an HC circuit, but cannot securely drive an HCT 
- device that requires a low-level value below 0.8 V. 
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Figure 11. Bergeron Diagram, SN74HC245 Driver 
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Figure 12. Line Reflections, SN74HC245 Driver 





Summary 


The SN74HCT circuit family from TI is a subgroup of the SN74HC series. Whereas devices of both families are equivalent in 
their features and functions, the HCT input circuitry was modified to meet interfacing requirements. These devices can be driven 
by TTL circuits directly, without the need for additional components. Thus, the HCT family offers an ideal, simple, and 
cost-effective solution for mixing systems using both TTL and HC devices. However, employing HCT instead of HC devices 
in pure CMOS systems cannot be recommended. There are several advantages in using HC technology, such as the broad 
supply-voltage range and the reduction of any adverse effect caused by the lower switching threshold on dynamic behavior. Due 
to the lower noise margin, there is an increased risk of interference caused by crosstalk, especially when the lines on the printed 
circuit board exceed a certain length. Moreover, the reduced switching threshold no longer ensures faultless operation of 
advanced bus systems used in microprocessor applications today. 
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Using High-Speed CMOS and Advanced CMOS Logic 
in Systems With Multiple Vcc Supplies or Partial Power Down 


CMOS devices offer a designer many desirable features, the most important one being low-power consumption. However, in 
some systems a designer finds that even the low-power consumption of CMOS is insufficient to meet power supply constraints. 
Therefore, some designers use partial system power-down or multiple Vcc supplies to meet their system power requirements. 


When a system uses multiple Vcc supplies or partial power down, designers must take into account several important device 
parameters when high-speed CMOS (HC) or advanced CMOS (ACL) devices are used. This is necessary to avoid excessive 
power dissipation and prevent damage that could lead to a degradation in the reliability of the device. These parameters are the 
continuous input and output diode currents (Ij, and Ipx) and the continuous output current (Io). IyK and Iox refer to the 
continuous current flowing through the input and output electrostatic discharge (ESD) protection circuits. Figure 1 shows 
functionally equivalent schematics of the ESD structures for HC and ACL devices. 


Vec Vec 
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Figure 1. Simplified ESD Structures for HC and ACL Devices 


Ig is the continuous current flowing through one of the two output transistors. Table 1 shows the absolute maximum rating for 
Ik, Ipx; and Ig for both HC and ACL devices, as listed on device data sheets. 


Table 1. Absolute Maximum Values for Ix, lox, and lo 


| ss ABSOLUTE MAXIMUM MAXIMUM 
(HC) (ACL) 
= [eres [en 
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To understand how Iyx, Iox, and Ig can affect a system design, consider an example of a partial system power down. Figure 2 
shows a partial power-down situation where a device powered with Vcc = 5 V is driving a device without power applied. The 
input voltage to the nonpowered device exceeds Vcc by more than the threshold voltage (0.6 V to 0.8 V), causing the ESD 
protection structure to conduct whenever the output of the driver is in a high state. Therefore, the driving device powers up the 
receiving device and any other device sharing the same V¢c line. If no current limiting is provided, the maximum I of the driving 
device and the maximum Ijx of the receiving device could be exceeded. 


Vec=5V Voc =0V 


Figure 2. Example of Partial System Power Down 


Several methods are available to protect the driving and receiving devices during partial system power down. If the driving device 
has 3-state outputs, placing the outputs in the high-impedance state provides the best solution. However, if this is not a viable 
option, some method of current limiting must be provided. Figure 3 shows several methods that can be used, with current-limiting 
series resistors being the simplest. The value of the resistor is chosen to limit the current into the receiving device to less than 
20 mA. The major drawback to using a current-limiting resistor is power dissipation. Another drawback is the effect that the 
resistor has on the input transition time at the receiving device during normal system operation. If the total capacitance of the 
interconnects and receiving devices is high (i.e., a high-capacitance bus), a current-limiting resistor increases the input transition 
time. A system designer must ensure that the addition of the resistor does not increase the input transition time above the 
maximum input transition time of the receiving device. 


A second method of current limiting involves the use of a pullup resistor and a diode (see Figure 3). The advantage of this method 
is that it allows the use of a large resistance, thereby holding power dissipation to a minimum. The disadvantage of this method 
is that it requires the use of additional components and results in a higher value of Vyy_ at the receiving device. 


Vec=5V Voc =0V 


Resistor Current Limiting 


Voc =5V Voc =0V 


Resistor-Diode Current Limiting 


Figure 3. Current Limiting for a Partial System Power Down 


A second example of how a partial power down can cause unwanted operation is the case of two drivers connected to the same 
bus with one device powered down, as shown in Figure 4. In this case, the first bus driver attempts to power up the second bus 
driver and any other devices sharing the same Vcc line through the output ESD structure of the unpowered device. 


Vec=5V Veco =5V 


Voc =0V 


Figure 4. Partial Power Down With Bus Drivers 


Several methods are available to solve this type of problem. One method is simply to use a current-limiting resistor as outlined 
above. Another solution is to isolate the unpowered driver from the Vcc line by putting a diode between the power pin and the 
Vcc supply. If the unpowered device is a transceiver, pullup or pulldown resistors are required on the output control inputs to 
disable the outputs. Not disabling the transceiver outputs allows the transceiver to power up the unpowered devices that are driven 
by its outputs. When an isolating diode is used, the Vcc at the driver is always a diode forward drop below the voltage of the 
supply, resulting in a degradation of Voy. Figure 5 illustrates these circuit solutions. 


Vec=5V Voc =5V 





Current-Limiting Resistor 


Voc =5V Voc =5V 


Voc =0V 


Diode Isolation (for a Transceiver, Disable Outputs) 


Figure 5. Current Limiting for Bus Drivers During Partial Power Down 
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Another example of a system that could require current-limiting protection is one that uses multiple Vcc supplies, or a system 
that provides each card with its own on-board voltage regulator. If the Vcc supplies of two connecting devices differ by more 
than 0.5 Vdc, a current-limiting scheme should be considered if the driving device is a CMOS device and is connected to the high 
Vcc. This is necessary because Voy of a CMOS device is the same as Vcc when the Ipjyj requirement is very small. Therefore, 
the input ESD protection diode could conduct if the Vcc of the driver (or Voy) exceeds the Vcc of the receiver by more than 
0.5 Vdc. The resulting current flow causes the degradation of the diode, not the voltage. 


NOTE: This applies only to supplies that vary by more than 0.5 Vdc. Dynamic switching currents could cause transient voltage 
spiking on Vcc lines such that a 0.5-V difference between supplies could easily exist. These transients do not cause a 
problem if they have a short duration (less than 20 ns). 


Partial system power down offers a designer a convenient method to save on system power consumption. However, when a partial 
power-down scheme is used, a designer must ensure that no damage occurs to devices and that excessive power dissipation is 
avoided. The designer must also take similar precautions when using multiple Vcc supplies if the supplies of two connecting 
devices differ by more than 0.5 Vdc. 
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ORDERING INSTRUCTIONS 


a a I a a SE a PIE FE eS SO eT a EH 
Electrical characteristics presented in this data book, unless otherwise noted, apply for the circuit type(s) listed in the 
page heading regardless of package. The availability of a circuit function in a particular package is denoted by an 
alphabetical reference above the pin-connection diagram(s). These alphabetical references refer to mechanical 
Outline drawings shown in this section. 


Factory orders for circuits described in this data book should include a three-part type number as explained in the 
following example. 


EXAMPLE: SN 74AHC244 DB LE 
Prefix. $$$ $$$ 
SN 
SNJ 








= Standard prefix 
= MIL-STD-883 processed and screened per JEDEC Standard 101 





Unique Circuit Description 
MUST CONTAIN SIX TO ELEVEN CHARACTERS 


Examples: 74LV00 
74AHCT 16245 














Package 
MUST CONTAIN ONE TO THREE LETTERS 


D,DW = plastic small-outline package 

DB,DL = plastic shrink small-outline package 
DBV = plastic small-outline transistor package 
DGG, PW = plastic thin shrink small-outline package 
FK = leadless ceramic chip carrier 

J, JT = ceramic dual-in-line package 

N, NT = plastic dual-in-line package 

W,WD- = ceramic flat package 


(from pin-connection diagram on individual data sheet) 


Tape and Reel Packaging 
Valid for surface-mount packages only. All orders for tape and reel must be for whole reels. 
MUST CONTAIN ONE OR TWO LETTERS . 


LE Left embossed tape and reel (required for DB and PW packages) 
R Standard tape and reel (optional for D and DW packages) 
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MECHANICAL DATA 





D (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE 


14 PIN SHOWN 
0.020 (0,51 on 
ae os (S | 0.010 (0,25) @) Dane 0.197 | 0.344 | 0.394 
(5,00) | (8,75) | (10,00) 
0.189 | 0.337 | 0.386 
+7 
0.244 (6,20) 
0.228 (5,80) 
0.008 (0,20) NOM 


0.157 (4,00) 
0.150 (3,81) 


Gage Plane 


a 0.010 (0,25) 


0.044 (1,12) 
0.016 (0,40) 


Seating Plane 


0.010 (0,25 os 
0.069 (1,75) MAX eee) |<] 0.004 (0,10) 


0.004 (0,10) 
4040047/B 03/95 





NOTES: A. All linear dimensions are in inches (millimeters). 

B. This drawing is subject to change without notice. 

C. Body dimensions do not include mold flash or protrusion, not to exceed 0.006 (0,15). 
D. Four center pins are connected to die mount pad. 

E 


. Falls within JEDEC MS-012 
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MECHANICAL DATA 





DB (R-PDSO-G**) | | PLASTIC SMALL-OUTLINE PACKAGE 
28 PIN SHOWN 


0,15 NOM 


Gage Plane 


{ Common 


00 MAX 0,05 sel 


NOTES: A. All linear dimensions are in millimeters. 

This drawing is subject to change without notice. 

. Body dimensions do not include mold flash or protrusion not to exceed 0,15. 
. Falls within JEDEC MO-150 


4040065 /C 10/95 
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MECHANICAL DATA 





DBV (R-PDSO-G5) PLASTIC SMALL-OUTLINE PACKAGE 


0,15 NOM 


4073253-3/A 09/95 





NOTES: A. All linear dimensions are in millimeters. 
B. This drawing is subject to change without notice. 
C. Body dimensions include mold flash or protrusion. 
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_ MECHANICAL DATA 





DGG (R-PDSO-G**) / PLASTIC SMALL-OUTLINE PACKAGE 
48 PIN SHOWN : | | 





awn | 1240 | 1990 | 1090 


0,15 NOM 


Gage Plane |/ | 


CUO TOUT OTTO seating Plane 


1,20 MAX 0,05 MIN 





4040078/C 10/95 





NOTES: A. All linear dimensions are in millimeters. 
B. This drawing is subject to change without notice. 
C. Falls within JEDEC MO-153 
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MECHANICAL DATA 





DGV (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE 
24 PIN SHOWN 


0,16 NOM 


f | Gage Plane 


4073251/A 08/95 





NOTES: A. Alli linear dimensions are in millimeters. 
B. This drawing is subject to change without notice. 
C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15 per side. 
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MECHANICAL DATA 





DL (R-PDSO-G**) : PLASTIC SMALL-OUTLINE PACKAGE 


48 PIN SHOWN 


0.380 | 0.630 | 0.730 
(9,65) | (16,00) | (18,54) 


0.025 (0,635) 
0.012 (0,305) | ar 0.370 | 0.620 | 0.720 
a OAaY (9,40) | (15,75) | (18,29) 
0.008 (0,203) 0.005 (0,13) () 


A MAX 


0.006 (0,15) NOM 


0.299 (7,59) 
0.291 (7,39) 


0.420 (10,67) 
0.395 0.395 (10,03) 03) { Gage Plane 


a 0.010 (0,25) 


0.040 (1,02) 
0.020 (0,51) 


TUTTO seating Pane 


0.110 (2,79) MAX 0.008 (0,20) MIN | S| 0.004 (0,10) 





4040048/B 02/95 





NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change without notice. 
C. Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0,15). 
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MECHANICAL DATA 





DW (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE 


16 PIN SHOWN 


soit ae 
0.014 (0,35) [P| 0-010 0.25) © AIM lire iy | aaa o6i:| ie 48) 4603 
9 


18,03) 
A MIN 0.400 | 0.500 | 0.600 } 0.700 
(10,16) | (12,70) | (15,24) } (17,78) 


0.419 (10,65) 


0.400 (10,15) 


0.299 (7,59) 0.010 (0,25) NOM 


0.293 (7,45) 


Gage Plane 


a 0.010 (0 


0.050 (1,27) 
0.016 (0,40) 





0.004 (0,10) 


f vy Seating Plane 
0.104 (2,65) MAX ae j | >] 0.004 (0,10) 


4040000/B 03/95 





NOTES: A. All linear dimensions are in inches (millimeters). 

| This drawing is subject to change without notice. 

Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0,15). 
Falls within JEDEC MS-013 


9OW 
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MECHANICAL DATA 





FK (S-CQCC-N**) LEADLESS CERAMIC CHIP CARRIER — 
28 TERMINAL SHOWN 


NO. OF ane ek Oe ele 
18 17 16 15 14 13 12 Ste 


0.342 | 0.358 | 0.307 | ‘0.358 
(8,69) | (9,09) | (7,80) | (9,09) 
0.442 | 0.458 | 0.406 | 0.458 | 
(11,23) | (11,63) | (10,31) | (11,63) 
0.640 | 0.660 | 0.495 | 0.560 
(16,26) | (16,76) | (12,58) | (14,22) 
0.740 | 0.761 | 0.495 | 0.560 
(18,78) | (19,32) | (12,58) | (14,22) 
0.938 | 0.962 | 0.850 | 0.858 
(23,83) | (24,43) | (21,6) | (21,8) 
1.141 | 1.165 | 1.047 | 1.063 
(28,99) | (29,59) | (26,6) | (27,0) 


0.020 (0,51) : , 0.080 (2,03) 
0.010 (0,25) “rs ~ 0.064 (1,63) 


26 27 28 1 2 3 4 


0.020 (0,51) 
0.010 (0,25) 


0.055 (1,40) 


0.045 (1,14) 0.045 (1,14) 


0.035 (0,89) 


0.028 (0,71) 4 kK | 0.045 (1,14) 


0.022 (0,54) 0.035 (0,89) 


0.050 (1,27) 


4040140/C 11/95 





NOTES: A. All linear dimensions are in inches (millimeters). 

B. This drawing is subject to change without notice. 

C. This package can be hermetically sealed with a metal lid. | 
D. The terminals are gold plated. 

E 


. Falls within JEDEC MS-004 
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MECHANICAL DATA 





J (R-GDIP-T**) CERAMIC DUAL-IN-LINE PACKAGE 
14 PIN SHOWN 


0.310 0.310 0.310 0.310 0.410 
(7,87) | (7,87) | (7,87) | (7,87) | (10,41) 
0.290 0.290 0.290 0.290 0.390 
(7,37) (7,37) (7,37) (7,37) (9,91) 
0.785 0.785 0.910 | 0.975 1.100 
(19,94) | (19,94) | (23,10) | (24,77) | (28,00) 
0.755 0.755 0.930 
(19,18) | (19,18) (23,62) 
0.280 0.300 0.300 0.300 0.388 
7 (7,11) | (7,62) (7,62) (7,62) (9,65) 
0.065 (1,65) 0.245 0.245 0.245 0.245 
0.045 (1,14) (6,22) (6,22) (6,22) (6,22) 


0.100 (2,54) 


0.070 (1,78) 0.020 (0,51) MIN 


0.200 (5,08) MAX 
Seating Plane 


0.130 (3,30) MIN 


0°—15° 
- I 
0.023 (0,58) 0.014 (0,36) 


0.015 (0,38) 0.008 (0,20) 
4040083/B 04/95 





NOTES: A. All linear dimensions are in inches (millimeters). 

B. This drawing is subject to change without notice. 

C. This package can be hermetically sealed with a ceramic lid using glass frit. 

D. Index point is provided on cap for terminal identification only on press ceramic glass frit seal only. 
E 


. Falls within MIL-STD-1835 GDIP1-T14, GDIP1-T16, GDIP1-T18, GDIP1-T20, and GDIP1-T22 
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MECHANICAL DATA 





JT (R-GDIP-T**) CERAMIC DUAL-IN-LINE PACKAGE 


24 PIN SHOWN 
race 
| ame om [ess [a 
0.045 (1,14) 


0.320 (8,13) 


0.015 (0,38) MIN 0.290 (7,37) 


0.200 (5,08) MAX 
Seating Plane 


4 i Wy 0.130 (3,30) MIN 





0.023 (0,58) 
0.015 (0,38) 0.010 (0,25) NOM 


4040110/B 04/95 





NOTES: All linear dimensions are in inches (millimeters). 

This drawing is subject to change without notice. 

. This package can be hermetically sealed with a ceramic lid using glass frit. 

. Index point is provided on cap for terminal identification only on press ceramic glass frit seal only. 


. Falls within MIL-STD-1835 GDIP-T24 and GDIP-T28 and JEDEC MO-058AA and MO-058AB 


moow> 
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MECHANICAL DATA 





N (R-PDIP-T**) PLASTIC DUAL-IN-LINE PACKAGE 
16 PIN SHOWN 


Pa EERE 


0.775 0.775 0.920 0.975 
(19,69) | (19,69) | (23.37) | (24,77) 


A MIN 0.745 0.745 0.850 0.940 
(18,92) | (18,92) ) (21.59) | (23,88) 


A MAX 


0.260 same 60) 
0.240 hae 4 10) 


- = 0.070 (1,78) MAX 


0.035 (0,89) MAX 0.020 (0,51) MIN 
Wil f fl i : : FOI 0.200 (5,08) MAX 
( Se Seating Plane 
0.125 (3,18) MIN 
| 0.100 (2,54) | e351 heaooeea 54) | eer 
0.021 (0,53 
Sots say eDIeeaeN 


14/18 PIN ONLY 


0.310 (7,87) 
0.290 (7,37) 


4040049/C 08/95 





NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change without notice. 
C. Falls within JEDEC MS-001 (20 pin package is shorter then MS-001.) 
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MECHANICAL DATA 





NT (R-PDIP-T**) | PLASTIC DUAL-IN-LINE PACKAGE 
24 PIN SHOWN | 


1.260 1.425 
(82,04) | (36,20) 
1.230 1.385 
(31,24) | (35,18) 


0.280 (7,11) 
0.250 (6,35) 


0.310 | 0.315 
(7,87) | (8,00) 

1 0.290 | 0.295 
; 0.070 (1,78) MAX (7,37) | (7,49) 


0.020 (0,51) MIN 





0.200 (5,08) MAX 


Seating Plane 


0.125 (3,18) MIN 


0.021 (0,53) 
0.015 (0,38) 0.010 (0,25) (WV) 


0.010 (0,25) NOM 


4040050/ B 04/95 





NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change without notice. 
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MECHANICAL DATA 





PW (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE 
14 PIN SHOWN 


0,15 NOM 


Gage Plane " 


1,20 MAX 0,10 MIN 


4040064/D 10/95 





NOTES: A. All linear dimensions are in millimeters. 

. This drawing is subject to change without notice. 

Body dimensions do not include mold flash or protrusion not to exceed 0,15. 
. Falls within JEDEC MO-153 


000 
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MECHANICAL DATA 





W (R-GDFP-F 14) CERAMIC DUAL FLATPACK 


Base and Seating Plane 
0.260 (6,60) 


0.235 (5,97) 


0.007 i 


0.004 (0,10) 


0.045 (1,14) 
0.026 (0,66) 


| 
| 
0.080 (2,03) | 
0.045 (1,14) | 

| 


le 0.280 (7,11) »| 
0.360 (9,14) »! 0.255 (6,48) lq 0.360 (9,14) 


0.240 (6,10) 0.240 (6,10) 


0.019 (0,48) 
_§ 0.015 (0,38) 


¥ 


14 


0.390 (9,91) 
0.335 (8,51) 


0.025 (0,64) 


J 0.015 (0,38) 


1.000 (25,40) 
0.735 (18,67) 


4040180-2/ B 03/95 





NOTES: A. | All linear dimensions are in inches (millimeters). 

B. This drawing is subject to change without notice. 

C. This package can be hermetically sealed with a ceramic lid using glass frit. 
D. Index point is provided on cap for terminal identification only. 

E 


. Falls within MIL STD 1835 GDFP1-F14 and JEDEC MO-092AB 
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MECHANICAL DATA 





W (R-GDFP-F 16) CERAMIC DUAL FLATPACK 


0.285 (7,24) 
0.245 (6,22) 7 


Base and Seating Plane 


0.006 (0,15) | 


0.004 (0,10) 


0.045 (1,14) 
0.026 (0,66) 


| 
0.085 (2,16) ! 
0.045 (1,14) | 

| 


0.305 (7,75) 


0.355 (9,02) | : DATS NE ,88) , 0.355 (9,02) 
0.235 (5,97) 0.235 (5,97) 
1 0.019 (0,48) 


_g 0.015 (0,38) 


0.050 (1,27) 


0.440 (11,18) 
0.371 (9,42) 


0.025 (0,64) 
0.015 (0,38) 


1.025 (26,04) 
0.745 (18,92) 


4040180-3/B 03/95 





NOTES: A. All linear dimensions are in inches (millimeters). 

B. This drawing is subject to change without notice. 

C. This package can be hermetically sealed with a ceramic lid using glass frit. 
D. Index point is provided on cap for terminal identification only. 

E 


. Falls within MIL-STD-1835 GDFP1-F16 and JEDEC MO-092AC 
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MECHANICAL DATA 





W (R-GDFP-F20) i 7 CERAMIC DUAL FLATPACK 


Base and Seating Piane 
0.300 (7,62) 


0.245 (6,22) 


0.006 (0,15) | 
0.004 (0,10) 


0.100 (2,54) 
0.045 (1,14) 0.045 (1,14) 
0.026 (0,66) 


0.360 (9,14) 
k¢———— er 
Pe 0.240 (6,10) 0.019 (0,48) 
| _§ 0.015 (0,38) 
| Se Seems er eee ea 


0.320 (8,13) 
0.265 (6,73) 


| a 


0.050 (1,27) || 
0.540 (13,72) 


0.490 (12,45) 


0.030 (0,76) 


al 0.015 (0,38) 


1.040 (26,42) 


0.745 (18,92) 


4040180-4/B 03/95 





. All linear dimensions are in inches (millimeters). 

. This drawing is subject to change without notice. 

. This package can be hermetically sealed with a ceramic lid using glass frit. 
. Index point is provided on cap for terminal identification only. 

. Falls within MIL-STD-1835 GDFP2-F20 


NOTES: 


moOwW> 
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MECHANICAL DATA 





W (R-GDFP-F24) | CERAMIC DUAL FLATPACK 


0.375 (9,53) 
Base and Seating Plane 0.340 (8,64) 7 


0.006 (0,15) | 


| 
| 
| 0.004 (0,10) 
| 


0.090 (2,29) 0.395 (10,03) 0.045 (1,14) 
0.045 (1,14) I¢ 0.360 (9,14) > 0.026 (0,66) 


0.360 (9,14) | : . , 0.360 (9,14) 
0.240 (6,10) 0.240 (6,10) 
0.019 (0,48) 
Spacssenreianeiinareas 0.015 (0,38) 


0.640 (16,26) 
0.490 (12,45) 


0.030 (0,76) 


Bf 0.015 (0,38) 


30° TYP 
1.115 (28,32) 
0.840 (21,34) 
4040180-5/B 03/95 





NOTES: A. All linear dimensions are in inches (millimeters). 

B. This drawing is subject to change without notice. 

C. This package can be hermetically sealed with a ceramic lid using glass frit. 
D. Falls within MIL-STD-1835 GDFP2-F24 and JEDEC MO-070AD 

E 


. Index point is provided on cap for terminal identification only. 
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MECHANICAL DATA 





WD (R-GDFP-F**) CERAMIC DUAL FLATPACK 
48 PIN SHOWN | 


| Me 630 0.730 
(16,00) (18,54) 
0.610 0.710 
(15,49) (18,03) 


0.120 (3,05) 
0.075 (1,91) 


0.005 (0,13) NOM 


1.200 (30,50) 
0.950 (24,13) 


0.390 (9,91) 
0.370 (9,40) | 
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NOTES: A. All linear dimensions are in inches (millimeters). 

B. This drawing is subject to change without notice. 

C. This package can be hermetically sealed with a ceramic lid using glass frit. 
D. Index point is provided on cap for pin identification only 

E. Falls within MIL-STD-1835: GDFP1-F48 and JEDEC MO-146AA 


GDFP1-F56 and JEDEC MO-146AB 
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TI Worldwide Sales and Representati ve Offices 


AUSTRALIA / NEW ZEALAND: Texas Instruments Australia Ltd.: 
Melbourne [61] 3-9696-1211, Fax 3-9696-4446; Sydney 2-910-3100, Fax 
2-805-1186. 

BELGIUM: Texas Instruments Belgium S.A/N.V.:; Brussels [32] (02) 726 
75 80, Fax (02) 726 72 76. 

BRAZIL: Texas Instrumentos Electronicos do Brasil Ltda.: Sao Paulo — 
{55} 11-535-5 133. | 

CANADA: Texas Instruments Canada Ltd.: Montreal (514) 421-2750; 
Ottawa (613) 726-3201; Fax 726-6363; Toronto (905) 884-9181; Fax 884- 
0062. 

DENMARK: Texas Instruments A/S: Ballerup [45] (44) 68 74 00. 
FRANCE/MIDDLE EAST/AFRICA: Texas Instruments France: Velizy- 
Villacoublay [33] (1) 30 70 1001, Fax (1) 3070 10 54. 

GERMANY: Texas Instruments Deutschland GmbH.: Freising [49] (08161) 
800, Fax (08161) 80 45 16; Hannover (0511) 90 49 60, Fax (0511) 64 90 
331; Ostfildern (0711) 340 30, Fax (0711) 340 32 57. 

HONG KONG: Texas Instruments Hong Kong Ltd.: Kowloon [852] 2956- 
7288, Fax 2956-2200. 

HUNGARY: Texas Instruments Representation: Budapest [36] (1) 319 
2748/2767/2768, Fax (1) 319 2814. 

IRELAND: Texas Instruments Ireland Ltd.: Dublin [353] (01) 475 52 33, 
Fax (01) 478 14 63. 

ITALY: Texas Instruments Italia S.p.A.: Agrate Brianza [39] (039) 684 21, 
Fax (039) 684 29 12; Rome (06) 657 26 51. 

JAPAN: Texas Instruments Japan Ltd.: Kanazawa [81] 0762-23-5471, Fax 
0762-23-1583; Kita Kanto 0485-22-2440, Fax 0485-23-5787; Kyoto 075- 
341-7713, Fax 075-341-7724; Kyushu 0977-73-1557, Fax 0977-73-1583; 
Matsumoto 0263-33-1060, Fax 0263-35-1025; Nagoya 052-232-5601, Fax 
052-232-7888; Osaka 06-204-1881, Fax 06-204-1895; Tachikawa 0425-27- 
6760, Fax 0425-27-6426; Tokyo 03-3769-8700, Fax 03-3457-6777; 
Yokohama 045-338-1220, Fax 045-338-1255. 

KOREA: Texas Instruments Korea Ltd.: Seoul [82] 2-551-2804, Fax 2- 
551-2828. 

MAINLAND CHINA: Texas Instruments China Inc.: Beljing [86] 10-500- 
2255, Ext. 3750/3751/3752, Fax 10-500-2705. 

MALAYSIA: Texas Instruments Malaysia Sdn Bhd: Kuala Lumpur [60] 3- 
208-6001, Fax 3-230-6605. | 
MEXICO: Texas Instruments de Mexico S.A. de C.V.: Colonia del Vaile 
[52] 5-639-9740. 

NORWAY: Texas Instruments Norge A/S: Oslo [47] (02) 264 75 70. 
PHILIPPINES: Texas Instruments Asia Ltd.: Metro Manila [63] 2-636-0980, 
Fax 2-631-7702. 

SINGAPORE (& INDIA, INDONESIA, THAILAND): Texas Instruments 
Singapore (PTE) Ltd.: Singapore (65) 390-7100, Fax 390-7062. 
SPAIN/PORTUGAL: Texas Instruments Espafia S.A.: Madrid [34] (1) 372 
80 51, Fax (1) 307 68 64. 

SUOMI/FINLAND: Texas Instruments/OY: Espoo [358] (0) 43 54 20 33, 
Fax (0) 46 73 23. 

SWEDEN: Texas Instruments International Trade Corporation 
(Sverigefilialen): Kista [46] (08) 752 5800, Fax (08) 751 97 15. 
SWITZERLAND: Texas Instruments Switzerland AG: Dietikon [41] 886-2- 
3771460. 

TAIWAN: Texas instruments Taiwan Limited: Taipei [886] 2-378-6800, 
Fax 2-377-2718. 

THE NETHERLANDS: Texas Instruments Holland, B.V. Amsterdam [31] 
(020) 546 98 00, Fax (020) 646 31 36. . 
UNITED KINGDOM: Texas Instruments Ltd.: Northampton [44] (01604) 66 
3000, Fax (01604) 66 30 01. 





_ | Important Notice: Texas Instruments (Tl) reserves the right to make changes to or to discontinue any 


UNITED STATES: Texas Instruments Incorporated: ALABAMA: Huntsville 
(205) 430-0114; ARIZONA: Phoenix (602) 224-7800; CALIFORNIA: Irvine 
(714) 660-1200; Los Angeles (818) 704-8100; San Diego (619) 278-9600; 
San Jose (408) 894-9000; COLORADO: Denver (303) 488-9300; 
CONNECTICUT: Wallingford (203) 269-0074; FLORIDA: Fort Lauderdale 
(214) 644-5580 Orlando (407) 667-5308; Tampa (813) 573-0331; GEORGIA: 
Atlanta (770) 662-7967; ILLINOIS: Chicago (708) 517-4500; INDIANA: 
Indianapolis (317) 573-6400; KANSAS: Kansas City (913) 451-4511; 
MARYLAND: Baltimore (410) 312-7900; MASSACHUSETTS: Boston (617) 
895-9100; MICHIGAN: Detroit (810) 305-5700; MINNESOTA: Minneapolis 
(612) 828-9300; NEW JERSEY: Edison (908) 906-0033; NEW MEXICO: 
Albuquerque (505) 345-2555; NEW YORK: Long Island (516) 454-6600; 
Poughkeepsie (914) 897-2900; Rochester (716) 385-6770; NORTH 
CAROLINA: Charlotte (704) 522-5487; Raleigh (919) 876-2725; OHIO: 
Cleveland (216) 328-2149; Dayton (513) 427-6200; OREGON: Portland 
(503) 643-6758; PENNSYLVANIA: Philadelphia (610) 825-9500; PUERTO 
RICO: Hato Rey (809) 753-8700; TEXAS: Austin (512) 250-6769; Dallas 
(214) 917-1264; Houston (713) 778-6592; Midland (915)561-6521; 
WISCONSIN: Milwaukee (414) 798-5021. 


North American Authorized Distributors 


COMMERCIAL 

Almac / Arrow 800-426-1410 / 800-452-9185 Oregon only 
Anthem Electronics 800-826-8436 

Arrow / Schweber 800-777-2776 

Future Electronics (Canada) 800-388-8731 

Hamilton Hallmark 800-332-8638 


Marshall Industries 800-522-0084 or www.marshall.com 


Wyle 800-414-4144 
OBSOLETE PRODUCTS 

Rochester Electronics 508-462-9332 
MILITARY 

Alliance Electronics Inc 800-608-9494 
Future Electronics (Canada) 800-388-8731 
Hamilton Hallmark 800-332-8638 
Zeus, An Arrow Company 800-524-4735 
TI DIE PROCESSORS 

Chip Supply (407) 298-7100 
Elmo Semiconductor (818) 768-7400 
Minco Technology Labs (512) 834-2022 
CATALOG 

Allied Electronics 800-433-5700 
Arrow Advantage 800-777-2776 
Newark Electonics 800-367-3573 


For Distributors outside North America, contact your local Sales Office. 













product or service identified in this publication without notice. T! advises its customers to obtain the latest 
version of the relevant information to verify, before placing orders, that the information being relied upon Is 
current. 

Please be advised that T/ warrants its semiconductor products and related software to the specifications 
applicable at the time of sale in accordance with TI’s standard warranty. Tl assumes no liability for 
applications assistance, software performance, or third-party product information, or for infringement of 
patents or services described in this publication. TI assumes no responsibility for customers’ applications or 
product designs. 
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